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ABSTRACT 


This  study  addr  esses  "'selected  Remotely  Piloted  Vehicle  (rU'Vl  ^ 

subsystems  lifetime  supply  and  maintenance  (S&M)  costs  for  twa  J 

maintenance  supptTf  t  concepts.  The  first  concept  consists:  of  two 
icrels  of  support,  organizational  and  depot;  and  tTte  second  concept 
consists  of> three  levels  of  support,  organizational,  intermediate 
'  a  i  r  oc  t  support  and  general  support)  and  depcTt. 

Lifetime  costs  applicable  to  current  peacetime  conditions  arc.' 
estimated.  This  is  accomplished^ through  the  methodis*ie«-:|^  of  the 
''iptimum  Supply  and  Maintenance  Mode*!  (OSAMM)  which  uses^  AMC-appr  ovo'J 
supply  model,  called  Selected  Essential-Item  Stockage  for  Availabi 1 i ty 
Method  (SESAME')^  tnode-l>  as  a  subroutine.  The  unique  featur  es  i  ,f  i  iSAMM 
allows  it  to  simultaneously  minimize  costs,  develop  maintenance  task 
distributions,  and  quantities,  and  placement  of  test  equipment  and 
stockage  while  achieving  a  pre  sitated  operational  availability 
target.  Results  are  preisented  over  a  range  of  operational 
availability  values  of  interest  in  which  supply  quantities  are 
var  iants.  -  - 

The  salient  conclusion  of  this  study  is  ^that  the  iTiree  Level 
.ftuppiTrt  Concept  is  less;  expensive  than  the  "Two  Level  Concept  for  ever'y 
selected  subsystem  studied  except  one  -  that  one  exception  has  a  ;-;ma]  1 
cost  impact.  Justification  for  this  conclusion  is  discussed  in 
r  elationship  to  individual  logistic  cost  categories.  ■7Vtso,>  ^mother 
very  interesting  "side"  ’conclusion  is  reached  for  the  Three  Level 
Cone  pt i" fhat>  is,  the  operational  availability  can  be  significantly 
improved  with  small  stockage  cost  increases.  The  logic  behind  this 
sur  pr ising  condition  will  be  obvious. 
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1.0  rM.)F'F’0SE-/0B  jrCTI VE  .  The>  single  ol:»  iec  t  i. vg?  of  t  h  i  s  study  is  tri 

compare  selected  RPV  subsystem  lifetime  supply  and  mainteriance  ( sSrM ) 
costs  for  two  and  three  level  support  concepts  in  order  to  determine 
the  least  costly  approach.  the  support  concepts  consists  of  thc' 
following  echelons: 

a.  Two  Level  -  urgani zational  (ORG)  and  Depot 

b.  Three  Level  ■  Organizational,  Intermediate  Dir  ect  Support- 

(DS)  and  General  Support  (GS),arid  Depot. 


1.1  Two  parallel  studies  were  conducted.  One  study  is  by  the  DS  Army 
Missile  Command  (MICOM)  RPV  Maintenance  Concept  Study  Team  consisting 
of  members  listed  earlier  in  this  report.  The  other  study  was 
conducted  by  the  The  Analytical  Science  Corporation  (TASC),  Reading, 
Massachusetts-  which  supports  MICOM’s  results. 


2.0  BACKGROUND .  The  Remotely  Piloted  Vehicle  Pro.iGrct  Offii.  e 
(AMCPM-RP)  was  tasked  by  Headquarters,  Army  Materiel  Command  (IIO  AMC) 
to  determine  if  two  levels  of  maintenance  support  are  less  costly  than 
three  levels  for  the  prime  equipment  of  the  RPV  system.  In  response, 
the  RPV  Maintenance  Concepts  Study  Team  uias  formed.  The  T.^im 
suggested  seven  RPV  subsystems  for  consideration.  These  subsy::,ti.ins , 
which  are  listed  in  Table  1,  contain  the  bulk  of  the  Line  Rep !  ac  eal:- 1  e 
Units  (LRUs)  or  cdmponents  of  interest.  The  remain ing  subsystems  are 
nut  .included  for  one  of  the  following  reasons:  i 

a.  The  subsystem  is  managed  by  another  command. 

b.  A  maintenance  support  policy  already  exists  for  the 
subsystem . 


J 


1 


I 


f 


TABLE  1.  RPV  Subsystems  Analyzed 


AIR  VEHICLE 

LAUNCHER 

RECOVERY 

GROUND  CONTROL  STATION 
MAINTENANCE  SHELTER 
AIR  VEHICLE  HANDLER 
TRAINING  INTERFACE  UNIT 


Thu  tnllow.ing  par  aqraphs  depict  the  viewpoints  and  c  hr  uno  log  i  <  .  i  L 1  v  th-' 
events  leading  to  thr:'  deveJopment  of  this  report. 


♦Source:  Conversations  with  representatives  from  AMCPM-RP,  March  1986 
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2.1  Initially,  in  June  1906,  the  RPV  Project  (Jffice  requested  the 
Missile  Logistics  Center  (MLC)  to  pertorm  a  Two  vet  sii  ..  Three  Leve  i 
Maintenance  Concept  Study.  In  response  to  this  request,  a  meeting  was 
held  in  August  1986,  chaired  by  RPV  Project  Office  with 
representatives  from  Technical  Analysis  and  Support  nffiLe  (AMSMI  ic 
TA) ,  Systems  Analysis  and  Evaluation  Office  (AMSMI oR  SA) ,  and 
Maintenance  Engineering  Directorate  (AMSMI -LC  ME) .  At  this  meetino, 
the  following  was  accomplished: 

a.  RPV  Pfojctct  'Jffice  agreed  to  tlie  followim.- 

(1)  Provide  and/or  coordinate  the  acquisition  of  contr  ac  ti^r 
furriished  inputed  data. 

(2)  Deliver  a  descrip’tion  of  the  study  goals,  constraints, 
pertinent  assumptions  and  outputs  expected  frcim  the 
study . 

(3)  Provide  funding  for  computer  ass'ocjated  activities.. 

b.  The  Technical  Analysis  and  Support  Office  anrei'd  to  ai  i-cot 
primary  rersponsibili ty  for  performing  the  study. 

c.  Systems  Analysis  and  Evaluation  Office  agreed  to  provide 
consultative  assistance  and  participate  in  performing  the  study. 

d.  The  Maintenance  Engineering  Directorate  aqreed  to  provicJo 
assistance  where  needed  in  their  area  of  expertise. 

e.  Two  logistics  cost  models  were  nominated  a-';  pt;.'S'.ifc'i'o 
candidates  for  use  in  performing  the  study.  The^se  models  are  the 
Optimum  Supply  and  Maintenance  Model  (0SAMM)[l  l  and  thi*  I.oq  ls  f  i  c- - 
Analysis  Model  (LOGAM) [2] . 

2.2  Data  to  run  both  OSAMM  and  LOGAM  models  werc^  collected  from 
September  1986  through  December  1986.  The  Systems  AnalysL'-  and 
Evaluation  Office  provided  consultative  assdstance  regarding  the 
required  inputs  and  data  definitions.  The  prime  c  on  t  r  ac  tor  ,  I  i  re  !-’.hoe>;l 
Missiles  and  Space  Sompany ,  Inc.,  Austin,  Texas  provided  the  lr>ulT  vd 
the  system  specific  inputs,  while  Government  sc^ur  ccav  (RPV  Pr  o  iec  t 
Office,  MLC,  and  Comptroller,  MICOM)  provided  qener  ic  inputs. 

2.2.1  During  the  September  -  December  1986  time  period,  a  deci-ji.n 
was  r  eacherd  to  use  the  OSAMM  model.  The  reasons  supper  tinq  thas 
decision  are  given  in  paragraph  3.0. 

2.3  A  RPV  r  eview  meeting  was  held  in  December  I'rri,-:,.  As  a  r  e-.-.u  1  t  >9 
this  mi'eting,  the  Maintenance  Engineering  Director  ate'  under  tc'ok 
review  of  the  assembled  inputs  for  reasonableness. 


2.4  Preliminary  study  ►osults  we-*re  briefed  by  the  ;;ystems  AnaJyri-,. 
and  fvaluation  Office  in  March  19G7  to  RI’V  Proiect  office  and  to  the 
Director,  MLC.  The  results  were  well  received.  Howevef  ,  di  scussioris 
in  that  meeting  lead  to  the  following  modifications: 

a.  Rationale  supporting  the  contention  that  training  and 
publication  costs  were  approximately  the?  same  fot  both  the?  Two  and 
Thre?e  Level  Maintenance?  Concepts^  were  tci  be*  develope'd.  Just  i  T  i  ca  t  i  un 
for  this  contention  will  be  presented  later. 

b.  Manpower  hours  were  to  be  displayed. 

2.5  In  March  1987,  maintenance  concept  c  la?  i  f  icat  ion  from  RPV  offiiie 
led  to  adding  maintenance  floats  (MFs)  in  the  Two  Level 

Conce^pt.  This  proved  to  be?  a  significant  modification  in  both  the 
additional  cost  imparted  to  the  Two  Level  Concept,  and  in  the  e?ffo?  t 
required  to  phase-in  this  change. 

2.6  Also,  in  March  1987,  TASC  began  thei?  parallel  study  on  the 
Two  versus  Three  Le?ve?l  Maintenance  Concep>t  Study.  This  necessitated 
coordination  meetings,  furnishing  MICOM  developed  inputs,  compa? ing 
study  results,  etc.,  by  the  MICOM  primary  study  group.  The  TASC  study 
used  a  model,  the  Life-Cycle  Cost  Analysis  (LCCA)  model,  that  has  not 
been  reviewed  or  approved  for  performing  logistics  studii-rs  of  ll.S. 

A? my  systems.  Nevertheless,  the  TASC  study’s  overall  results  agreed 
with  the  results  reported  in  this  document. 

2-7  During  March  1987  through  January  1908,  the-*  study  was  lomploted  and 
this  report  developed. 

3.0  MODEL  SELECT I ON .  This  section  discusses  the  rationale  and 
considerations  in  selecting  the  Optimum  Supply  and  Maintenance  Model 
(OSAMM)  as  the  i?>rincipal  study  tool. 

3.1  Originally,  two  models  were  considered  as  potential  candidates, 
OSAMM  and  the  Logistics  Analysis  Model  (LOGAM).  Both  models  are 
widely  used  for  performing  evaluation  of  logistics  support 

al te?rnatives .  The  two  models  have  been  r  eviewed  and  each  r  ecommended 
as  a  "viable  candidate  for  application  to  one  or  more  Logistics 
Support  Analysis  (LSA)  tasks  during  the  LSA  Process. "+ 

3.1.1  There  are?  advantages  and  disadvantagc?s  to  both  models  13]  and 
[4l;  but  the  principal  factors  that  led  to  selecting  OSAMM  are; 

a.  The  SESAME  model  [5],  which  is  AMC  approved,  i;.  a  subroutine 
to  i:'SAMM.  Since  SESAME  is  the  chief  model  that  will  later  tu?  u  .I'd  fiir 
spare  parts  budgetary  estimates  and  provis-ion  i  no ,  its.  .ise  m  this 
study  would  facilitate  that  futur a?  work. 

b.  Inputs  are  grouped  in  a  lovTical  format  that  ■:  implifiod  data 


♦AMC-P  700-4,  Logistics  Support  Analysis  Techniques  Guide  -  Draft, 
(US  Army  Materiel  Command,  1987),  page  2-1. 


base'  construction. 


3.1.2  Even  though  the?  above  factors  dominated,  there  are  some  ver  y 
distinct  disadvantages  associatt^d  with  using  OSAMM,  soiik?  of  whiihi 
jncre'ase?d  the  time  required  to  complete?  this  study.  These 
disadvantages  are; 

a.  The  OSAMM  computer  code  is  not  eivai Table  to  the  u;sg?  .  Thus, 
defending  OSAMM  answers,  which  re?quires  a  full  unde?r stand ing  of  the- 
model’s  logic,  is  difficult.  Also,  the*  user  mus.t  rely  on  the  iiii  tcy  o 
the  model  proponents  iCECOM)  to  make  special  model  changes  when 
nonstandard  study  problems  are  e?ncouritered. 

b.  The  OSAMM  model  must  be  executed  on  a  time  sharing  computet 
system.  There  are  inherent  delays  and  inconveniences  with  such  a 
sytstem.  Especially  troubles-ome  is  the  noise  on  telephone  lines  and 
having  to  rely  on  long  di?stance  consultative  atssistance . 

c.  The  dollar  charges  for  execiiting  OSAMM  and  '  t'/tring  data  fib, 
are  relatively  high,  but  not  prohibitive.  In  the  case  of  this  study, 
approx imately  sixteen  thousand  dollars  in  computer  funds  were 
expended. 

d.  Only  one  subsystem  (this  study  considered  seven  sulssvst ems ) 
can  be  evaluated,  since  OSAMM  is  not  a  systemts  model. 

e.  Sensitivity  analysis  can  only  be  accomplished  by  manually 
changing  the  variableis)  of  int(i?rest  and  submitting  a  new  compni'  f  m.u 
for  each  change. 

4.0  PROBLEM  DESCRIF^TION.  This  section  des,cribes  in  dc'tai  J  the 
problem  modeled.  Included  are  the  maintenance  concepts  of  infer  e  id, 
certain  input  adjustments,  general  information  about  the  size  of  Ihf 
problem  and  the  test  equipment  and  manpower,  the  principal  input 
variables,  the  re?levant  study  asisajmptions,  the  pr  incipal  data  soutiec. 
and  data  reviews,  the  S&M  costs,  that  wer  e*  consider  ed  arid  the  i  nsfs 
that  were  omitted,  and  iusdif ication  for  the  omitted  cost;:.  The 
complete  set  of  input  data  and  compiiter  crutput,  which  would  complcde 
the  problem  descriptiem ,  are  too  voluminous  to  be  included  in  I  hi:, 
report.  They  are,  however,  available  for  review  from  the  Sy, ferns 
Analysis  and  Evaluation  Office?  or  the  Technical  Analysis  and  Gi.i|:ipor  t 
Of f i ce . 

4.1  5U.P.PfiRI....£QNCEFjX§._^  The  support  concepts  of  interest  are 

shown  in  Table  2. 
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I'ABLC  2.  Support  Concepts 


S upper  t 

Concept  Salient  Characteristics 


Two  Level  Maintenance  Floats  (MFs) + 

stocked  at  depot. 


Three  Level  Three  level  structure  with  contact 

team  at  each  DSU. 

♦Per  AR  750-1, "The  maintenance  float  is  a  quantity  ot  selected 
items  of  materiel  authorized  to  have  on  hand  at  a  maintenance 
activity  for  the  replacement  of  like  items  evacuated  tor 
maintenance  from  the  using  units". 


4.1.1  In  the  Two  Level  Concept,  MFs  must  be  used  whenever  a  component 
fails  that  cannot  be  removed  and  replaced  at  ORG  due  to  the 
nonexistence  of  a  contact  team.  There  is  the  p)ossibi.l  ity  of  f  educing 
the  number  of  MFs  re^iuired  through  additional  training  at  ORG,  but 
waivers  to  existing  military  polices  would  have  to  be  obtained. 

Waivers  would  be  necessary  to  permit  soldering  at  ORG  to  foplace 
certain  components  in  the  downed  subsystem;  and  to  extend  the  time 
limits  for  getting  the  subsystem  "on  the  air"  at  ORG  due  to  contact 
team  tasks  that  would  be  F>er formed  by  ORG  p)er sonnel .  ♦■  The  Two  Lc'vel 
ConceF>t  with  MFs  stocked  at  Dep>ot,  however,  is  a  feasible  two  level 
concept;  while  the  concept  with  additic'nal  training  to  reduce  tTio 
number  of  MFs  is  currently  infeasible. 

4.1.2  In  the  Three  L€*vel  Concept,  a  contact  team  has  the  capacitv  to 
remove  and  replace  those  components  which  the  ORG  cannot.  Thus, 
floats,  having  the  same  function  as  those  used  in  the  Two  Level 
Concept,  are  not  required. 

4.1.3  To  aid  in  understanding  the  two  maintenance  concepjts  of 
interest,  a  materiel  flow  overview  is  given  in  Figures  1  and  2.  ThesC' 
figures  are  simplifications  of  the  materic^l  flow  that  were  actually 
mc^deled . 

4.2  INPUT  ADJUSTMENTS  TO  MODCL  THE  TWO  LEVEZL  CONCEPT.  Cince  'C  AMM  is 
not  designed  to  consider  MFs,  SF>ecial  adiustments  wen  e  made.  Thc'SC' 
ad.iustments  are  described,  in  general,  below.  The  authors  ot  this 
r  ep’or  t  can  be  consulted  for  specifics,  Bas. icaily,  MFs  wer  v  input  a-, 
an  Of'AMM,  component  or  line  r eprlac eable  unit  (LRU).  compc^rionts  (LfUle) 
that  c  auise  the  siubsystem  to  be  flcrated  are  inp>ut  an  or, AMM  im  1,1010, 
and  modules  are  input  as  OCAMM  F>arts.  Howevc-rr  ,  F>ar  ts  ar  e  i  mot  cd 


♦SOURCE:  AMCPM-RP  and  AMSMI-LC-ME,  March  1987. 


FIGURE  2  -  THREE  LEVEL  CONCEPT  MATERIEL  FLOW  OVERVIEW 
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since  "SAMti  canncrt  modesl  mure  than  three  indenture-...  'I  he  pfot-lem-.:; 
with  this  approach  are:  modules  are  input  as  03AMM  part-:.  ancJ  oSAMM 
discards  parts;  and  actual  parts  are  omitted.  In  at det  to  overcome 
this  deficiency,  a  computer  program  was  deverloped  t-a-c-e-i  on 
recommendations  from  AMSAA  Army  Inventory  Resear ch  otticet  that 
compensated  for  these  problems  by  adju-sting  the  input  pr  ice  ot  OSAMM 
parts.  Als^o,  cure  was  taken  to  ensure  there  was  no  test  equipment 
used  by  modules  that  wa-s  "dropped"  as  a  result  of  modules  being  input 
as  OSAMM  parts>. 

4.3  PROBLEM  SPECIF ICS.  The  number  of  RPV  batteries  by  theater  are 
-shown  in  Table  3. 


TABLE  3.  RPV  Batteries  by  Theater 

NUMBER"of"’ 
BATTtiRIES 


I 

( 

I 

1  Korea 

I 
I 

1  Europe  4 

I 
I 

1  CONUS  .  -1 

I 
I 

I  TOTAL 

I 

I  _ _ 

Tl'ius,  there  are  a  Ic/tal  c)f  niner  ftPV  batteries  con-s i -ier  ed . 

4.3.1  The  world-wide  density  ba:sed  on  the  above;  numt'i-r  ot  bat  ti-'r  i  ■ 
tielded  to  force  -structure  i-s  £.hown  in  Table  4. 

TABLE  4.  Selected  RPV  Subsystem  Statistics 


1 


THEATER 


WORLD-WIDE 

NOMENCLATURE 

DENSITY 

COST  t 

LA (  LURES  f  + 

IT  LMl- 

Air  Vehicle 

117 

.  35 

2  3U 

l.V'' 

Launcher 

18 

.  I  -Ivi 

1 

Recovery 

18 

1  .  14 

f  .2c. 

j  1  ; 

Ground  Control  Station 

45 

2 .  1 

M  a  i  n  t  c'  n  a  n  c:  e  S  belt  c-  r 

o 

. '  ■'2 

1  L  .•  .2 

A  j  r  Veh i  c:  Ic-  Handler 

in 

.3] 

'■18 

t’’  ' 

1  r  cd  n  i n  g  I  n  t  e  r  f  a  c;  e  1 1  n  i  t 

18 

.  f  .3 

'111 

■ 

*AMSAA  is  well -qualified  to  make  such  recommendations  since  they 
originated  the  OATMEAL  model  [6]  which  is  called  OSAMM  by  CECOM. 
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TABIC  4.  ~  Continued . 


Hardware  cost  (  $  in  millions). 

++  World -wide  failures  equals  lifetime  X  operatinq  hts  per  yr 
X  density  X  no.  subsystem  failures  per  operatino  hr  . 


other  informative  stati'stics,  in  Table  4,  on  subsystem  cost  and 
failures  show  the  common  condition  of  the  highest  dollar  sut>system 
having  the  highest  number  of  failures.  Thus,  it  is-  reasonable  to 
experct  that  thes>e  high -dollar,  high -failure  ratG>  subsystems  will  have 
the  highest  S&M  costs. 

4.3.2  The  logistics  suF>port  structure  and  the  echelons  which  employ 
test  programs  sets  (TPS)  are  shown  in  Table  5.  The  TPS  candidates 
were  associated  on  input  with  specific  components  (LRUs)  and  modules. 
This  al  Icjwed  OSAMM,  with  its  minimization  routines,  to  choose  t.i- tween 
selecting  the  number  of  TPS  and  locations  (GSU  or  Depot)  tci  accomplish 
repair  versus  discard.  The  cost  of  developing,  replicating  and  annual 
updating  were  modeled  for  each  TPS. 

TABLE  5  Logistic  Support  Structure' 

LOGISTIC  SUPPORT  STRUCTURE  - 

1  ”  NUMBER''(3f  TPST  ; 

!  SUPPORT  l.EVEL  SUPPORT  UNITS  2- LE  VI  I  3  ! 


ORG 

9 

No 

N<  > 

DS 

9 

NT' 

N'  i 

GS 

6 

Nr' 

vrs 

DEPOT 

1 

YLS 

vrs 

+TPS  -  Test  Program  Sets. 


4.4  EQyTPf;1ENT,„.AN^^  Cer  tain  test  equipment  and  manpower 

inputs  were  given  full  costs,  if  dedicated  to  RPV,  or  a  fractional 
cost  based  on  usage,  if  shared.  This  equipment  ari'l  manpnwc'r  is 
summa r i z  ed  i n  Tab 1 e  6 . 
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TABLE  6.  Test  E:..quipinGnt  aricj  Manpower  C l.=r  i  I  i  i 'd  as 
Dedicatedd))  or  Sharedty.i 


TEST  EQUIPMENT  MANPi'WEft 


TF’S(D)  Contact  Team(, D) 

I F  T  E  (  S )  +  r '  •  s  t  &  R 1 '  F*  a  i  r  ( ) 

+ TFTE  -  Intermediate  Forward  Test 
Equipmen  t . 


4.4.1  CONTACT . lEAM.,  Costs  for  the  Contact  learn  arid  associated 

vehicles  were  developed  by  hand  (See  Appendix  A.)  and  pi' orated  to  eai  ti 
subsystem.  The  proration  is  based  on  the  tdac  tion  of  tailure-  a 
contact  team  remc^ves  and  feplaces  tor  each  'subsystem. 

4.5  INPUTS .  This  section  discusses  input  adjustments  made'  t^ 
effectively  model  the  "problem  at  hand"  via  OCAMM,  and  other  inpi.il  . 
c  on side red . 

4., 5.1  I.N.P.UI . AP-jy-iilfif hit; .  Two  -special  input  ad ju-otnu'n t-..  'ijia  e  made  tiir 

running  all  theaters  'simul taneously  since  I'lSAMM  i-:;  dc-siuned  hi 
e-stimate  C&M  costs  by  theatef  .  These  ad  ius  tmc>ri  t'->  i  i  inc-i -d  ed  of: 

a.  Weighting  mileage  between  theater  by  theater  donc  ity  ral  i  , 
as  '.hown  in  Example  1,  for  Dc'pcit  only. 

b.  Adjusting  the  subsystem's  me>aritime  tc>  repair  tc'  rid  lei  t  M! 
theater  dependent  order  and  ship  times  as  :shown  in  I  samph'  2.  The 
actual  adjustment's  appear  in  Table  /. 

Other  theater  'Specific  inputs,  such  as  ORG  to  DSO  milc'S,  DCI)  to  G'  m 
miles,  order  and  -ship  time-s,  -shift  hciur  s  per  day,  dav”  per  worl-.woid. , 
pr  oc  i.ir  emen  t  lead-time,  or  contact  team  delay  time  were  aS'-unu'd 
constant  between  theaters. 

Example  1.  Method  for  Weighting  GSU  to  Depot  Milc'S 


M  1  Ri  X  KD  H  Rz  X  ED  +  R3  X  CD 


M  Weighted  GSU  to  Depot  mi. 

Ri  Kor  ea  de-rns-ity  r  atio  (  I/'-')  . 
Rz  Europe  density  ratic>  (4/o). 
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Example  1.  --  Continued . 


R3  -  CONUS  density  ratio  (4/9). 

KD  -  Distance,  Korea  to  CONUS  Depot 
( 4375  mi ) . 

E;D  -  Distance,  Europe  to  CONUS  Despot 
( o2t.O  mi). 

CD  -  Distance,  CONUS  to  CONLIS  Depot 
( 1 250  mi). 

X  Mu  1 1  i  p  i  i  c  a  t  i  on  C'pe  r  a  t  o  r  . 

M  ---  1/9  (4375)  r  A/-'  (r.250)  h 

4/9  (1250)  =  3820*  mi. 

♦This  is  the  value  used  in  this  study  foh 
CSU  to  Depot  mi. 


Example  2.  Method  for  Adjusting  Subsystem  Mean  1  iini' 
to  Repair  for  ME  Order  and  Ship  Times 


MTREi  r  Fi  X  WD  ^  (1  -  Fi )  X  MTRi 


MTRf  1 


Mean  .time  to  repair  the  ith  subsystem 
adjusted  for  MF  order  and  ship 
t imes. 

Fraction  of  failur  es  r  enquiring 
an  MF  for  subs.ystem  i . 

Mu  1 1 i p 1 i c  a  t i on  Ope  r  a  tor. 

Mean  time  to  repair  a  s.ubsystem 
without  MF  order  and  ship 
times,  but  incltjding  time 
required  to  transpor  t  the 
subsystem  to  organization  or 
the  time  it  takes;  or  gan  i  z  a  t  i  on  a  1 
P e r  s o n n €■*  1  to  t r  a v c- 1  to  t  ti e  u s e r  . 


WD  :  (Ri  X  kS  ^  Rz  X  L  0  1  FI3  X  CS)  X  24 

WD  Weighted  MF-  order  and  ship  timrs- 

i  n  hi  r  s. . 

Ri,R2,R3  As  defined  in  Example  I 

KS  Kc^r  ea  order  an<t  ship  time  tor  an 

ME  da). 

LS  Eur  C'pe  order  an<l  -.hip  timi-  tor  an 
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lx ample  2.  -  Continued. 

CS  -  CcMUS  order  and  ship  time  for  an 
MF  (14  da). 

WD  :  [I/O  I  V’  <  (14)]  X  24  2!2..'.l..  lit 


TAEM.E  7.  Adjusted  Me£tn  Time  to  Flepair  Values  tLir  Ml 


SUBSYSTEM 


MTRFi  T  (Ih 


r  1 


MlT!i  (Ur 


Air  Vehicle 

16.23 

.056 

Launcher 

2/;* . 

.  lUo 

L  .  1 0 

Recovery 

2.0t. 

00' , 

- 

Ground  Control 
Station 

42.4  7 

.  1 72 

.  I'il '! 

Maintenance 

Shel ter 

.  3  1 ' 

Air  Vehicle 
Handler 

«-  7 

.  00(12 

.o' 

T  raining 
Interface  Unit 

.  52 

0 

*  1  / 

♦Adjusted  via  E: 

X ample  2  for  use  in 

Two  t. evel  ttoni.  opt  . 

4.5.2  OTHER  INF^UTS  CONSIDERL'D.  Other  inputs  used  in  this  study  ar 

a.  Component  and  module  level  detailed  inpuFs  (MTFO's,  LOx.f-, 
test  and  repair  time,  weiohts-,  piece  part  cost  pi  r  rep.iir  action, 

..'c,  -ent  lal  1  ty  codes  and  w.ishout  r  ates. 

b.  Standard  value-,  oere  used  for  other  input-  ;  that  is,  tor 
order  and  ship  times,  operating  level-,,  turnaround  time-.,,  l.if.or  >,it 
admin  i -str. it  ion  ccst-s  and  transportation  co-st-.:-. 


f 
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4-6  DATA  BASE  COh't'oT  RUCTION  -  The  F>riricipal  data  source'^  .  w  e  : 

a.  Lockheed  Missile  and  Space  Company  Inc.,  Austin,  Texas. 

b.  MLC,  Maintenance  Engineering  Directorate. 

c.  Remote  Piloted  Vehicle  Project  Office. 

Inputs  f f  om  these  sourc  es  wen  t'  reviewc'd  for  ac.ixur  acy,  r  easc'nat' 1  onL'S'-. 
and  conformity  with  model  definitions  by  the  RPV  Two  versus  Three 
Maintenance  Support  Concept  Study  Team. 

4.7  LOGISTIC  COSTS.  The  logistic  cost  categories  included  an  this 
study  and  the  costs;  omitted  are  shown  in  Table  G.  It  is  these  costs 
that  are  referred  to  as  S&M  costs.  Costs  in  this  study  are  in  I'-'O? 
dollars.  Also,  costs  are  discounted  by  mid-year  tables  at  a  fixed  rate  ■ 
10  pe*rcent  per  DODI  7041.3,  Economic  Analysis  and  Pr  ooram  Evaluation  for 
Resource  Management,  October  1972. 

TABLE  8.  S&M  Logistic  Cost  Categories 


COST  CATEGORIES  INCLUDED 


Initial  Spares 
Con su nrp  t  i  on  Spa  r  es 
T  r  a  n  s  p  o  r  t  a  t  i  o  n 

Manpower  and  Contact  Team  Training 
Test  Measur  ement  arid  Diagnostic  Equipment  (TMDT') 
Miscellaneous:  (Supply  Administration , 

Reordering,  Requisitioning,  Storage) 


COST  CATEGORIES  OMITTED 


Training^  (Selected  Areas) 
Pub  1 ication  t 


t;  T  ti  e  r  e  i  s  n  o  a  f>  p  r  e  c  i  a  t)  1  e  c  o  s  t  d  1 1  f  e  r  e  n  c  e  t*  e  t  w  ^ '  c-  n 
the  Two  and  Three  Level  Concepts  for  tTiese 
ca  tegor  i es . 


4.7.1  rnAXNINC  . COST S ,  Table  givc'S  an  analv-io  lO  oru-  time  t;  .;inine 
nr  ts  for  instructors  and  key  personnel. 


1 

i 


TABLf-  9.  Two/Thr  ee  LeveJ  Training  Analy-i';. 
for  Instr  uctor  s  and  key  Per  s;orineJ 


MAIMIPMANCE 

LEVEL. 


2  LEVEL  COUFtSE 
CONDUCT  urrc 


J  l-EVEL  Cr)URL,L 
CONDUCT  MRS 


Un  i  t 


533F 


-1 00 


Inter'medicite  O  t.oa 

Depc't  771+  240 

Total  1304  1304 

Sour-ce'r"  ’  AM 

FAssumes  20%  Intermediate  Level  trainino  conduct  hr s  is 
transferred  to  Unit  Level  and  00%  to  Depot. 


Since  the  total  c:L^ur  se  conduct  hour  s  is  the  same  for  t'Oth  the  Two  and 
Three  Level  Suppor't  Concepts,  it  i£>  concluded  that  th‘»  cast  savinas 
fr■■c^m  eliminating  inter  mediotc-r  lervel  instr  uctor-  and  key  per  sonnel 
tr  aining  in  the  Two  Level  Concept  is  offs-et  by  the  cost  im  r  euse  in 
unit  and  Depot  training. 

4. 7. 1.1  A  significant  portion  of  the  training  cost  stems  from  an  Army 
pcnlicy^t  which  dictates  that  cer'tain  shared  test  and  rc'pair  manp.-rwer 
will  be  given  RPV  peculiar  training  if  colocated  with  a  RPV  Battiiion. 
In  this  study,  this  shared  manpower,  which  are  not  a  "wash"  t'Otwec'n 
the  Two  and  Three  Level  Concepts,  happens  to  correspond  to  the 
military  occuptional  specialities  (MOSs)  in  the  RPV  Contai  t  learn.  tor 
this  reason,  even  though  the  training  i'S  not  a  cont.-u  t  Icmmi  i  ost  per 
se,  it  will  be  combined  in  Appendix  A  with  the  costs  for  thc’  fontart 
Team.  In  the  Two  Level  Concept  there  is  no  effec  t  for  sui  h  an  Army 
fic'licy  fcrr  thc^  MUSs  which  are-r  not  a  "wash". 

4. 7. 1.2  ottnrr  training  tom? -time  per  accession  and  other  r  e.,  ur  r  ino 
training)  is  a  "wash",  exceprt  for  the  Contact  Team,  olnce  manpc.wo; 
reguirements  are  "sufficiently  close-"  for  both  com  epl':.  (see  par  anr  af-'h 
^..3.l).  The  training  ccists  for  the  Contact  Te.uri,  wh  i  <  h  are  mrt 
omitted,  are  developed  in  Appendix  A. 

4. 7. 1.3  In  summary,  one-time  i  ristri.ic  tor  and  key  p(  r  ■  i  i  ini  - 1  trairiinci  j-;, 

a  "wash"  fcrr  both  the  Two  and  Thr  c'e  Levcsl  Cuppor  t  Cone  opt  l:ain!n'i 

tests  for  shared  manpower  receiving  peculiar  RPV  fr.iininci  is  .  Jc-vi  •  I  op.  d 
ari'd  combine.!  with  the  contact  team  coset-t.  Une-  time  pot  ..c  ii‘s:ien  .md 
other  r  eci.ir  r  ing  tr  aining  is  a  "wash"  except  tor  ttie  (arntact  ieotn. 


♦SOURCE:  AMSMI -LC-ME-N 


Thuc  .  only  the  Contact  Team  one-time  per  ac  t.  eo:;.  ion  and  rorurrino 
training  costs  and  the  costs  for  sharc^d  inanpciwer  receivinc)  KI’V 
peculiar  training  are  developed  in  this  study. 


4-7.2  PUBLICATION  COSTS.  Table  10  gives  on  analysis  C)f  publication 
costs.  Since  the  total  number  of  publication  pages  is  the  same  for 
both  support  concepts,  Ihe?  cost  savings  ffom  c^  1  iminat  i n>5  i n tf?r  med i ate 
level  publications  is  offset  by  the  cos-t  increase  in  cirg  and  Depof- 
publ i cat ions . 

TABLE  10.  Twcj/Three  Level  Putrlication  Analysi::. 


I 

I 


MAINTENANCE 

2  LEVEL 

o  LEVEL 

LEVEL 

PUB  -  PAGES 

PUB .  PAGE 

Un  i  t 

821  !♦ 

7550 

Intermediate 

80 

3307 

DepcTt 

970-Tir 

706.5 

RPSTLt-> 

360(.- 

3600 

TOTAL 

21520 

21520 

SOURCE;  AMSMI -LC -ME-PMS 

♦Assumes  20%  Intermediate  Level  pubs  is  transferred  to  ORC 
Level  and  00%  is  transferred  to  Depot. 

♦^Repair  parts  &  special  tool. 


4 . 8  PROVISIONING . L I NE ,..U P DATE . COSTS. 

already  established  for  a  Three  Level 


Since  provisioning  record'...  at-' 
Con c; eF> t  ,  a  c  os t  will  Lne  i r ic  u r  r  i 


to  modify  the  existing  records  for  a  Two  Level  Ccincept .  Api:>endi  y  B 
develops  these  costs  by  subsystem. 


4.9  ASSUMPTIONS.  In  additicin  to  what  has  already  been  discu.sse.l, 
other  relevant  assumptions  influencing  the  study  arc>  as  folliywic; 

a.  Deployment  is  constant  throughout  a  fiftec-n  year  lifetime. 

b.  Inherent  failurays.,  rather  than  failure  factor-c,  are  accuroti' 
enough  tc)  al  Iciw  valid  -study  c onclusion-s . 


c.  RPV  will  be  ‘suppor  te-rd  at  an  organic  depot  a-^  oppo'3.?d  to  a 
strictly  contractor  ciperated  depot. 

d.  Commc^rcial  eciui  valent  equipment  ((TEE)  is  i  "w.rsh'’  bo  ti.jr  r>ri 
concepts . 


e.  Dedicated  RPV  t)i:>er  ator -s/c  r  ewme-n  and  Cjper  at  or  /  tm  "  tuirj  1 1  ar  i 
wash"  between  support  concepts. 


Page  16 


f.  The  s^tandard  OSAMM  and  SESAME  modeling  assumpt iorr:,  i;'ivfTi  i;y 
[iji  [5]  and  [6]  are  applicable  to  this  study. 

g.  The  direct  exchange  stockage  option  from  SESAME  is 
appropriate.  (Actually,  compute>  results  gave  almost  no  di f tof one es 
for  the  RPV  subsystems  studied  when  trying  each  of  the  thna*  po  .  ibii 
stockage  options;  namely,  vertical,  non  vertical  and  direct  ex'.hanoe. 
The  main  study  assumptions  arc*  summaf  izevj  in  Table  it  fca  conveniencp 


TABLE  11.  Main  Study  Assumptions 


ASSUMPTION 


TWO  le:vf.l 

C'lNCEPT 


THREE  LEVEL 
COhkTEI'T 


W  o  r- 1  d  -  W  i  d  e  U  e  E'  (  o  y  m  e  n  t 

Yes 

Yes 

Con s tan  t  Dep 1 oy men  t 

Yes 

Yes 

TPS 

Yes 

V  es 

GEE  A  Wash 

Yes> 

Yes 

Contact  Team 

No 

V  r?s 

Prov.  Line  Update+ 

Yes 

Me- 

Organic  Deprot 

Yes 

DMPE  A  Wash*' 

Yes 

Yes 

(or  at  most  min  cost 
impac  t ) 

TLS-MANPRINT  A  Wash+ 

Yes 

Y(  'S 

(or  at  most  min  cost 
impac:  t ) 

Pub.  A  Wash+ 

Yes 

Yes 

(or  at  most  min  cost 
impac  t ) 

I n  s  t  r  u  c  t  o  f '  &  Key  + 

Yes 

Yes 

Personnel  Training  A 

Wash 

one  Time  per  accession  & 
recurring  training  A  WASH 

Yes 

Yes 

(c^xcep't  Cental,  t 
learn ) 

I  n  h  e  r  e  n  t  F  a  i  1  u  r  e  s 

Y  3 

ii-'S 

IFTE  Shared 

Yes 

Yes 

♦SOURCE:  Various  Organizations  in  MLC 


5,0  ; .  TUDT  APPROACtE  (he  pfincipal  ar  ccc,  c-f  teruofn  in  fhi 

ar  e ; 

a.  Over  what  Ao  should  MTDs  be  devc*loped  in  order  to 
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ree  1 f t  ii  a  1  ly  compare  the  Two  and  Three  Level  Maintenance  Concept 

C  OStS  ■■ 

b.  How  to  reach  valid  conclusions  even  when  specific  Ao  tarai  ts 
cannot  be  achieved  in  the  real-world  due  to  inadequate  stocks'.' 

5.1  The  first  concern  was  solved  by  developing  MTDs  at  ma:: imum 
possible*  operational  availability  (Ao)+  for  each  'subsystem.  Ihi':  i-,;. 
compatible  with  the  acceptable  approach  of  developing  MTDs  tc)r  wai  tune 
con  jit  ions.  Thus,  under  peacetime  conditions  which  are  modled  ic.i 
this  -study,  lifetime  costs  are  estimated  a-ssuminq  peace  opeiating 
hC'Urs  with  wartime  MTDs.. 

5.2  The  second  concern  was  s;olved  by  pe»rforniing  sensitivity  analysi-. 
for  all  possible  Ao  targets  due  to  stockage  variations  only.  Thus,  the 
problem  of  whether  or  not  a  specific  Ao  can  be  achieved,  at  least  due 
to  •".tockage  considerations,  was  avoided.  Incidentally,  sen-  itivity 
analysis  was  not  performed  on  other  parameters:  influencing  Ao  due  to 
the  large  number  of  computer  runs  required.  Thus,  fin'  decision  was 
reached  to  develop  S&M  cost  versus  Ao  curves  with  Ao  varyinq  over  its 
total  possible  range. 

5.3  In  summary,  the  following  study  approach  wa-s  emtcloyed:  C&M  cost 
versus  Ao  curves  were  computed  by  OSAMM  with  Ao  varying  over  its  tut.;! 
possible  range.  The  curves  were  computed  for: 

a.  Each  FlPV  subsystem  of  interest. 

b.  Both  Two  and  Three  Level  Support  Cc-ncepfs. 

c.  Tor  peace  oper  ating  hours  with  wartime  MTDs  developed  at  MA,  . 

Ao  . 


♦  In  practice,  the  theoretical  maximum  for  Ao  may  not  l.'e  achievn'd  due  t- 
SESAME ’ s  methodology . 

+OSAMM  e.sti mates  Ao  by: 

Ao  -  . . . . . ,MCTBF„.  _ 

MCTBE  ♦  MIR  1-  MTT  r  '  MLDT 

where:  MCTBF  -  Mean  Calendar  Time  Between  Failures. 

MTR  -  Mean  Time  to  Repair,  if  all  resource::  ar  n*  ava  i  1  .itd  i  > . 

ItT  T  Mean  Transportation  Time. 

MLDI  -  Mean  l.agistic  Down  Time  to  qc*t  an  C".-:.:-.C'n  i  i  a  1  ■  omponent 
fr  om  the  supply  system.  Estimated  t'v  S[ '.iAML  . 


FIGURE  3  •  AIR  VEHICLE  S&M  COST  VERSUS 


REMOTELY  PILOTED  VEHICLE 


FIGURE  4  -  LAUNCHER  S&M  COST  VERSUS  A 


REMOTELY  PILOTED  VEHICLE 


FIGURE  5  -  RECOVERY  S&M  COST  VERSUS  A 


REMOTELY  PILOTED  VEHICLE 


REMOTELY  PILOTED  VEHICLE 


AVAILABILITY 

FIGURE  6  -  GROUND  CONTROL  STATION  S&M  COST  VERSUS  A 


REMOTELY  PILOTED  VEHICLE 


AVAILABILITY 

FIGURE  7  -  MAINTENANCE  SHELTER  S&M  COST  VERSUS  A, 


REMOTELY  PILOTED  VEHICLE 


AVAILABILITY 

FIGURE  8  -  AIR  VEHICLE  HANDLER  S&M  COST  VERSUS  A 


REMOTELY  PILOTED  VEHICLE 


FIGURE  9  -  TRAINING  INTERFACE  UNIT  S&M  COST  VERSUS  A, 
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6.0  STUDY  Rt-SULTS.-  This  section  addresses  findings  on  the  sinQlc 
objective  of  tlus  study;  namely,  to  determine  the  least  costly 
iF'Pi  oar  h  laetwei-i'n  tlie  Two  and  Three  level.  Maintenance  i  aMii:;  epts .  Also, 
addt essed  are  certain  "side"  results  r egar ding  the  potential 
opet  ational  availability  that  each  concept  can  achieve,  and  wliy 
improvements  in  operational  availability  is  possible  from  small 
stockage  cost  increases.  Finally,  explanations  are  given  for  the 
logistic  cost  difference  behavior  betweren  the  Two  and  Three  Level 
Concepts . 

6.1  3&f1.  COST  CI.IRVES  VE^RSUS  Ao .  The  following  ser  i  es  of  seven 
figures,  figure  3  ttirough  9,  show  the  S&M  cost  curves  at  all  possible' 
Ao  for  each  subsystem  of  interest.  Contact  Team  costs  and 
provisioning  line*  up  date  costs  are*  included  in  the  above  figures. 

The  numerical  valuers  used  to  construct  these  curves  can  be  found  in 
Appendix  C. 

6.1.1  In  e*acti  of  tlie  above  seven  figures,  the  minimum  availability 
shown  is  at  what  Sf-ISAME  terms  "SIP"  (Standard  Initial  Provisioning) 
stockage^.  It  is  generally  unreasonable  to  stock  below  SIP  since  once 
a  syS'tem  is  operating  on  demand  data,  stockage  costs  will  be  at  least 
as  great  as  SIP  costst, 

6.1.2  The  maximum  availability  shown  in  each  of  the  above  seven 
figures  is  limited  by  the  subsystem  mean  time  to  repair  and  mean 
calendar  time  be*tweeri  failures. 

6.1.3  Only  one  of  the*  subsystems,  the  Air  Vehicle?  in  Figure  3,  shows 
slightly  lower  costs  for  the  Two  Level  LToncept,  This  is  attributed  to 
rh?'  vt?ry  1 ' 'W  liardwa?e  cost,  failure  rate,  operating  hours  (SG*e  Table 
4.)  and  shipping  weight  (265.6  lbs).  For  the  few  failures  that  do 
occur,  roughly  the*  same  dollar  stock  quantities  for  both  support 
ccini;eF>ts  ( 1  wo  and  lhre-?e  Level)  are  sufficient  to  maintain  a  high 

avai lat)i .]  i ty  .  The  1  C)w  hardware  cost  and  low  failur  es  pre^vent  the 
dollar  cost  for  MFs  in  the  Two  Level  Concept  from  being  appreciable. 

6.1.4  The  r  emairivder  of  the  subsystems  in  Figures  4  thr  ough  9  show  the 
Two  Level  Concept  is  more  costly  than  the  Three  Level  Concept  overall 

A  o  S  . 

6.1.5  It  is  observed,  from  Figures  3,  6  and  7,  or  Table  19,  that  the 
Three  Level  Concept  did  achieve  a  higher  Ao  for  the  Air'  Vehicle?, 

Ground  Control  Station  and  the  Maintenance  Shelter  subsystems.  This 

(  har  ai  for  )  st  ic  is  due,  iri  theory,  to  a  lower  l.imit  on  the  Two  Level 
Concept’s  availability  caused  by  MFs  inflicti  rg  higher  subsystem  mi*an 
time  to  repair  numbG*rs,  as  shown  in  Table  7.  The  fact  that  the 
1-auncher  ,  Recovery, and  Air  Vehicle  Handler  subsystems  had  slightly 
fiigfier  Aos  for  the  Two  Level  Concept,  eve?n  though  tiiey  also  have 
I'ligher  mean  time'  to  repair,  is  attributed  to  rounding  tc?  obtain  whole 
stockage  numbc-*r  s  together  with  the  methodology  employed  by  SfSAME. 


+Sourre:  US  Army  Materiel  Systems  Analysis  Activity  -  Inventory 
Research  Office  (AMSAA-IRO) . 
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111  i '  d  i  :■(  t  ( ‘f'urn  V  i;'.  rn't  l;'i.  ■  t  i  i 'Vi ‘'.i  li'  hiiv>*  .  i  >:iri  i  1  ii  .iiil  inir'K  t  r>i'  >  ■  1- 

),,,  ih''  Ihri'i*  n'Vi'I  I'.iipCT'! 

cl.  The  COST  curves  ( TTee  T  igufes  4,  h  urid  i.;.  ,)  .ire  j  re;  r  ecs  j  ri'i 
s  li  C'j  J  '/'  -  I  I  f  lAx  Ao  . 

Is.  I  Tie  MAX  Ao  cc.hievc'cl  is  very  Tijgh  igi-i-ater  iTiun  and  a 

siightly  higTier  Ao  cTic.'uld  not  cidversely  iraieasce  rosis. 


Inc  i  dr'iita  1.  ly ,  the  Training  Interface  Unit  (See  I'igure  9.)  achieved  -j 

sU  ightly  higher  Ao  t  or  the  Two  Level  Concept,  wh  i  i.  Ti  is  rc'csonalc J  e , 

since  it  was  not  constrained  by  MLs.  jj 

6.1.6  One  s;urprising  result  for  the  Three  Lev'el  Coricept,  for  all 
seven  subsystems  of  inter  e;st,  ir:.  that  the  OJJtM  cost,  curves  increase 
only  slightly  as  Ao  increases;  except  at  extremely  high  AoS.  An 
inquiry  revealed  that  the^re  are  cTiough  low  cost,  high  failure  critical 
items  that,  when  stocked  in  higher  numbc-*rs,  will  improve  Ao  at  minimal 
costs.  Thus,  higher  Aos  are  attainable  for  each  subsystem  studied  in 
the  Three  Level  Concept  from  low  cost  stockage  expenditures. 

6.2  COST  SUMMA^  f  igur  e:s  10  through  13  are  summar  les  of  tiiC' 

ma  i  n  1  t.Tianc:  e  t::c'ni' ef' !  cc'St  ditlerences  for  thc'  seven  subsystems 
acldr  O'  sed  i  ri  t;h:is  study.  The  total  cost  differences  (or  savings)  in  ■ 

tTiese  figures  can  t»e  obtained  from  Figures  3  thr  ough  9.  For  MIN  Ao  , 
the  total  cost  difference  is  found  by  subtracting  the  Three  Level 
Concept  cost  f r  om  the  Two  Level  Concept  co'St  for  each  subsy-stem  at  tTie 
MIN  Ao  and  totaling  the  results.  These  costs  are  shown  in  figure;-.  10 
and  12.  The  same  procedure  is.  repeated  for  MAsX  Ao ,  the  r-esul  ts  of 
whicTi  are  ;;.hown  in  Figures  I  T  and  13.  Thc'  MIN  Ao  and  MAX  Ao  loer  e  f 

i:Tio  -<i'i  fo(  (  (i'.:t  summar  (O'-  s,ince  tfiey  correspond  tc'  tTn:-*  Ic'wesM;;  ..irid 
Tiighest  locds,  respectively  that  .is  rtaguired  to  operat.e  each 
'.;.i  ,i  t '  ■ .  y  ■  ■  i  •  i:.' m  .  (Ncrtcr;  thc'  MIN  A.o  arid  MAX  Ao  cjct;ur  ^it  <,.t  d.i  rf':'r  cnt.  A,o  1  ca 
eacTi  supper  t  concept.)  TTie  question  answered  by  subtracting  an  1 
tcrtalinc)  the  costs  for  two  differ  e->nt  suppC'r  t  contc-plv  at  MTN  ct  MAX  Ao 
1-:,;  UTial  IS  the  total  cost  difference  (or  saving:.:)  lardween  the  Twc.  and 
ITimm'  I  evrl  Cc:)nc  ept'S  .it  each  sul:'s.ystem  is  or'Oi  ,,i  I  in';i  at  MTN  Ao  'd.iTrich 
(  1  u  r  ( -pt  md' .  to  minimum  rc''iuiri?d  s.toc  liagc-  cost),  or  at  MA  '  A.o  irTi  i  i  i  i 

I  Ml  I  1 '■  .|annd' .  to  maximum  required  storkaoc'  cost.)'.-' 

6.2.1  f  inures  10  and  12  are  presented  by  s-ubs-ystem.  Tiic-'y  show  iTio 
c  ost  d i  T  I  or  1 'fic  es  (or  isavings)  for  us:ing  the  three  I  ovel  Ccmicept.  rTn  ■ 
total  (o-.t  dit  Terences  will  range*  bc*twc*en  $.*'19, M  lo  ;T  A9;M  ,ii*i  .cri.T  i  r;,  ^  ,  ,n 
tTi,.  avei  aaii'  Ao  the  various,  :.:.ut..s.y,.t.em';:.  will  opet  ,.i  |  i  ■  ,it  f  ITic'i 
I  !  tel  I  im  ■ . 

6.2.2  I  w.iiites  11  and  13  arc^  pr  C'serited  by  Ic-gistif;  i.degory  tea  TUN  Ao 

and  MAX  Ao  ,  r  es|:>ec  ti  vel  y .  For’  tfic-*se  figures,  veTiitli'  costs  to  sui:>poi  1 

till'  eeiiFii  1  1  i.''aiii  ar  c'  a'lded  to  Ttint  ro',1;.,  wTi  i  ]  e  other  Contact  Team 

,iled  I  are  added  1o  mantuiwer  .  ‘..ee  AppeirJi'-:  '■  C.-r  Jc  '  a  ■  J  ; 


1 


2-LEVEL  MINUS  3-LEVEL 


-  LEVEL  MINUS  3  -  LEVEL 


-  LEVEL  MINUS  3  -  LEVEL 
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6.2.3  The  strii;iriQ  f  esults  from  riguro-;-  ii  ■rjd  1  of  o  that  thi' 
greatest  cos-t  differences  are  due  to  initioi  spare::,  r  i  gar  d Loss  of  the 
Ao  each  subsystem  will  obtain. 


6.2.4  Table  12  explains  the  cost  differences,  shown  in  Figures  JI  and 
13,  between  the  two  support  concepts  for  each  logistic  category.  This 
exercise  shows  that  the  results  obtained  arc:/  indeed  reasonable  since 
they  can  be  explainevd  in  terms  of  specific  causes. 


TABLE  12.  Logistic  Category  Cos;t  Analysis 


COST  CATEGORY  RESULTS 


EXF’LANATION 


Initial  spares  (Two  Level 
is  more  expensive.) 


Consumption  spares  (Two 
level  is  more  expensive.) 


Tr anspor tation  (Two  Level 
Conce^d  is  more  expensive.) 


Manpower  (Three  Level 
is  more  expensive.) 


The  largest  portion  of  the 
Two  Level  Cost  is  due  to 
subsystem  floats. 

High  dollar  cost  drivers^ 
are  repaired  at  Depot  with 
larger  turnaround  times,  and 
thus  require  more  spate.s  to 
achieve  a  given  availability 

More  items  are  thrown  away 
under  the  Two  Levo?]  Concept 
instead  of  being  \  epaired 
at  Depot. 

Dominant  portion  of  Two  Level 
Concept  cosd.  is  due  to  sub  ¬ 
system  floats. 

More  repair  is  accomplished 
at  Depot  where  larger 
shipping  distance:;  are 
r  egui red . 

for  tfie  Two  LeveL  Concept, 
eventhough  more  repair  is  per¬ 
formed  at  the-/  Dc'pot  under  highe/r 
h  o  I .( r'  1  y  rates,  t  f  i  c-  I L  i  r  e  e  L  e  v  e  1 
Cone  G>pt  costs  fen  fl'ie  Contact 
1  e  a  m ,  t  f  a  i  n  i  n  g  a  r  i  d  r  e>|::)  a  i  ^ ' 
dominates . 
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TABt..r  12.  Pont  irnjed  . 


POST  PATEGORY  RESUL I S 


rXPLANAT  T'jl'l 


TMDT  (Three  Level  is  more  When  a  TF’S  is  required  tor 

eypensive. )  GS  testinq,  six  copies  of  each 

specific  kind  is  needed  due  to 
the  multiplicity  of  GS  sites. 

For  the  Two  Level  Concept,  orio 
TPS  of  each  specific  kind  is 
needed  at  Depot.  Also,  the  TMDE 
cos.t  for  the  Pontact  Team 
contributes  about  one -half  of 
the  total  cost.  For  the  Three 
Level  Concep’t,  TMDE  cost  is 
easily  offs>et  by  the  savings  in 
SF>ares . 


Miscellaneous  (Two  Level  The  dominant  cost  is  inventory 

is  more  expensive.)  holding  which  is  more  expensive 

due  to  the  abundance  of  initial 
spares . 


6.3  lESI . AND . REPAIJB . MANPOWER  HOURS.  Figure  14  shows  the  dist^  ibution 

of  test  and  repair  man-hours  between  the  two  concepts  without 
considering  productivity  factors.  These  hours  inciude  Pontact  Team 
subsystem  repair  in  the  Three  Level  Concept;  and  subsystem  repair, 
whenever  a  float  is  required,  in  the  Two  Level  Concept.. 

6.3.1  The  test  and  repair  man-hours  excluding  the  Pontact  Team,  ate 
"sufficiently  close"  so  that  the  number  c)f  test  and  repair  men 
requirc^d  for  both  concepts  should  be  the  same.  The  facts  supporting 
this  conclusion  are  as  follows.  Using  the  data  in  Figure  14,  the 
total  yearly  hours  required  by  the  Two  Level  Concept  minus  the  Tht ee 
Lev  e  1  P  o  n  t:  e  p  t  a  r  e : 

(15(.40  hrs  •  12187  hrs  >  1566  hrs)/15  yrs  ^  did  .  5  tn  s/yr  . 

This  amount  of  hours  can  easily  be  absorbed  without  the  need  for 
addi tional  mariF’C'wer  numbers . 

6.3.2  It  is  noted  that  the  high  shavings  in  provis  ion  inn  (See  FiguM'S 
12  <ind  1 )  tm  the  Tlu  eo  l.evel  (Concept  is  'iue  to  Poril.n.t  Team,  DSLI 
and  GPU  test  and  repair  .  This  savings  is  F>artially  ra  duced  by  i  he 
addition.il  manF’Ower  and  training  cost  tor  the  three  Irs/ol  Cencer't. 

7.0  PAytATS.  Data  chariries,  particularly  component  (IRli),  moduje  and 


SUMMED  FOR  AIR  VEHICLE,  LAUNCHER,  GROUND  CONTROL  STATION,  MAINTENANCE  SHELTER,  AIR  VEHICLE  HAN 
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I 

p.irt  cc'StJ  have  modified  since  they  were  "tivoj"  j  n  Nnvt^'int'er  t  c 

this  study.  Also,  failure  rates;,  whirh  account  only  tor  op'aatirii;i 
tailures,  were  useo  in  this  stud,-  iris;tt-ad  of  fuj  lu»  o  t..ic  f  ca  s ,  ivih  i-h 
accounts  for  both  c^perating  and  nonoperating  failuri's.  Ijowevor  ,  t'oth 
variables,  costs  and  failures;,  arc  subject  more  to  upward  fcvision.- 
than  downward.  It  is  speculated  that  broad  upward  rc'v  is  ions  in  lo-rts 
and  tail  lures  would  tend  to  make  the  Three  Level  Concept  even  mor  C' 
favorable.  Thc^  reaison  being  that  the^  three  Level  Concept,  with  more 
levels  of  -support  should  be  able  to  adjust  to  upward  r  t-v  is  i  op- .  in 
costs  and  failures  with  le?ss  cost  expended  than  can  the  two  Level 
Concept.  F’reliminary  compute^r  runs,  not  reportc^d  in  this  study, 
support  this  spe?c  ulation  . 

7.1  Obviously,  there  may  be  valid  differ  ences  of  opinion  on  selec  t'-d 
data  inputs  but  the  co-st  difference's  are  so  extreme  between  the  I  i-j' > 
and  Three  Level  Concept's  (See  rigurc-*s  .10  thru  13.)  that  it  i ' x 
difficult  to  imagine  how  any  reasc^nab  le  modification  coul.J  a  I  tc?r  fl'C' 
tinal  cone  I U'S ions  stated  in  sec  tion  9. 


8.0  SUGGEST  I ONS  T  OR . F'UnTHI  fi . STLJDY .  Once  int'Ut  up'dates  tiave  Ixi'C'n 

,:ic  comp.l  ished ,  the*  below  studio'S  woi.ild  be  c*xpc*dited  t'V  usi  no  the 
exi'Sting  RF'V  'data  ba'se  de-*veloped  for-  this  '5;tudy.  The*  sug';i<:"’ tc"-J 
studies  ar'e; 

a.  Modify  the  Three  Level  Concept  to  include  <idditjonaJ 
maintenance  skills.  It  appears  that  the  cost  to  ad'd  cc'r  tain 
would  be  more  than  off'set  by  savings  in  pr  c»vi'.iionini'.i  cu'.-;ts  arid 
i  mp  r '  a  v  erne  n  t  j.  n  Ao  . 

b.  The  C'SAMM  model  could  be  t  i.(n  to  •ai'v'C*  bLoAML  n*r  ov  i .i  en  i 
guantitie'S  for  the  seven  subsystems  addresse'J  in  thex  -  tcidy.  :  i  r; 

Cl  CAME  ,  in  a  "  stand  -a  lone -mode"  frerm  OSAMM,  would  nca  ma  1 1 '/  Ixi'  run  t 
develop  RPV  prcTvi.'Sicrning ,  ct  costly  ared  time  i,c>n';uming  prrii.e'.-  o| 
c  on'-; t rue t ino  CLCAME  inputs  would  be  eliminated. 

c.  Ihe  OSAMM  der  ived  MTDs  and  RTD'B  cc'uld  be  usc-j  t-c.  i.ip.-i,:i  t' >  I 

.'xisting  source,  maintenance  ari'd  r  ecc'verab  i  1  i  f  y  (SMR)  code;.. 


•i .  .rhe  xicamm  mo'lol,  with  i  t'S  min  im  i.  yat  ic'n  rixutino-.., 

do  1  or  rri..i  ne  n  i.  C'St  of  t-'-i  t  I'.-'-e  ixet  of  T  I'C  fc.'  |:>ut  c  I'la-'c-'  tor  n.h  >- 1  liii- 

'.even  sub'Bystems  addr  essc'd  in  this  stU'dy . 

9.0  C0NC.LL)SI'iNS,_  There  are  thr  ee  vea  y  impot  fcin!  r  c-.c  rr  tw 

t  |-ie  Ihree  Levc'l  Cc'i'icept  wh(»n  romp.ir  c'd  tc  the  fi-K'  i.  x;'  ;  . 

r  c'ac.ori':;  tir  e : 

a.  Thv  rtir  ee  level  iXoncer't  i-.  1  i*ss  co-.tly  1 1  ic  -e  I  wi  ;  .-.i 

Corn  eir-t  fc)-r  all  C'f  the  RPV  '..ut'- •V'Ctem--.  'xtU'-'J  I  e'.d ,  ex,  ect  r.e  t!,,- 

vehii  |e  which  only  maroin.il  ly  tvivor 'S  the  Two  I  evc' 1  c  ,-;  t. 


! 
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b.  The  Three  Level  Concept  can  achieve  a  higher  theoretical  Ao , 
due  to  non  -rel iance  on  MFs  tor  six  of  the  seven  RPV  subsystems 
studied,  except  for  the  Training  Interface  Unit.  (The  Trairiing 
Interface  Unit  does  not  use  MFs  in  the  Two  Level  Concept.) 

c.  Ao  can  be  increased  with  relatively  small  stockage  costs  fcir 
all  seven  RPV  subsystems  studied. 

Thus,  considering  all  seven  RPV  subisysitems-  combined,  the  Three  Level 
Concept  is  more  cost  effective  than  the  Two  Level  t^oncept. 
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APPENDIX  A 


CONTACT  TEAM  COSTS 


1-0  BACKGROUh^D .  An  RF’V  Contact  Team  consist;?  of  font 
occupational  specialties  (MOS)  as  shown  in  Table  13. 


m  i  1  i  ta  f 


TABLE 


RPV  Contact  Team  t^y  MOC 


GRADE 


UUANTI TY 


SOURCE:  TADARS  RPV  O&O  Plan  (Ft  Sill,  oK : 

US  Army  F  iG*ld  Artillery  School,  1905),  p.  5- 


Since  each  Contact  Team  is  associated  with  a  DSU ,  there  a^ 
Contact  Teams  in  CONUS,  four  in  Europe  and  one  in  Korea, 
learn  has  peculiar  support  equipment  (PSE)  which  is  also  ac 
in  this  Appendix.  All  costs  are  in  l'-'07  dollars  and  d  i  so  > 
over  an  assumed  fifteen  year  lifetime.  In  order  tij  be  con 
study  assumptions,  constant  deployment  is  assumed  for  the 
Specific  data  items  used  to  develop  the  manpower  cost  art' 
while  data  items  for  vehicle  costs  are  in  Table  15.  The  me 
used  in  developing  contact  team  Costs,  for  the  most  part, 
11-4,  Operating  Support  Cost  Guide  for  Army  ^1ate^■iel  Syste 
(Headquarters,  Department  of  the  Army,  197o)  ,  pp .  6.1  G. 


e  fi.'Ui’ 

Eacfi  Cl 
c  nun  tc 
untcd  i 

si  si  'S'; 

!  \  f 't  1  f 
i.n  lid' 

1  hodi '  i  1 


'C  !  .1'  1 


DA  !  AM 


1- 1  TOTAL . CONTACT  TEAM  COST  -  $34,930,400.  me  total  uontcu  r  i. 

cost  consists  of  the  manpower  cost,  plus  the  cost  of  the  two  Cm' 
types,  plus  the  cost  of  other  peculiar  s>upr>ort  equipment  (f’  l  '  ic 
Thus,  $26,409,650  r  $1,644,257  ^  $44  7,551  t  $6,425,504  $34 .  '  CC; 

2- 0  MANPrtWER  COST  --  $26,409,650.  This  cost  consisfs  rd  s,ilam’ 
theater  pay,  permanent  change  of  station  cost,  r  ei  ru  i  1  iiichiI  ,  .n  >  * 
and  separation  cost,  tiaining  cost,  transients,  patients  arid  ra  ' 

I  ost  ,  quarters,  maintcriance  and  utilities  cost  and  a  uicdii  il  '  i  ■  ! 
MariF^ower  t  ost  ar  e  estimated  in  the  foJlowino  sev  tit'ii  -  . 

2-1-1  SALARIES  $7,044,17'''.  This  cost  is  obtained  la  nm  tin' 
the  salaries  fdir  each  Contact  Team  member,  times  the  numt'er  ot  m. 


The  total  Contatt  Tn 
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.iri'j  times  tte  discount  factor.  Thus., 


($19,023  X 

2.1.2  IHEATEK 
assignments  by 
CONUS),  times 
fdct'ir,  times 


■5  <  $22,006  X  9  1  $27,600  X  10)  X  7 .  oO  $7,0-M,l 

...E!Al  $28,784.  TTiis  c.ost  is  tC'C  '‘Vi  a  c-ous. 

theater.  It  consists  of  theater  pay  ('  Xc.eF't  f.y, 
the  number  of  men  pet  theatet  ,  timers:  an  inflation 
the  discciunt  factot  and  summed  by  tlieater.  Thu'  . , 


($100  X  16  r  $130  X  4)  X  I  .  OoOO  x  7 . ''^O  $20, "04. 

TABLE  14.  Selected  Data  and  Sc^urces  for  Developing 
Contact  Team  ManF>owet  Costs 


DATA  ITEM  VALUE 

Military  Pet sonnel 
I  n  f  1  a  t  i  cm 
Factor  1''j05 

B  a  s  e  Y  e  a  t  1.0  >'  ■.  o  ■  y 

Military  Pay  Scale 
E3 
E4 
E5 

15  yr ,  10%  mid  year 
discount  factor 

(tout  ly  wages  (208 
E2 

ORC  (E4) 

DSU  (E5) 

G3U  (ES) 

Over  seas  Station 
Allowance  Eactots 


Eu rope 

$i;::o 

Kot  C6I 

$  1  30 

C'_ 

CONLIS 

$  1  .lOO 

Cf  UUS  & 

r  ut  C'pe 

$2400 

CONUS  8. 

Korc^a 

$  1 250 

Ro  t  a  1 1  c'Ci  a  I  T  t  a ve  1  R  1 1  e 
I  ■i  ’NUF. 

Eu  r  c'pe 
koi  ea 


1  .  ti(  I 

'■’ll 
.  60 


hrs/y r  J 


$  O.'Yr, 
$10.6:7 
$13.2'? 
$13.2^’ 


$19,823 
$22 , 006 
$27, 60c. 


sourct: 


[7] 

fill 


[81 


I  1  0  ! 


[101 


no] 
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TABLE  14 

-  Continued. 

"data’ ITEM 

VALUE  ' 

tiOURCF 

Recruitments  & 
Accessions 

$2350 

110] 

Composi te  Separ  a t ion 
Pay  Factor 

$1450 

1  10] 

Training  -  Shared 

Manpower  by  MGS  (no.  men; 
hrs/man/yr ) 

44B  825;  e 

63W  1566;  40 

39C  192;  176 

29E  800;  154 

AMSMl-  LC  -  ME 

A  n  n  u  a  1  L  o  s  s  R  a  t  e 

.218 

1.10] 

On  e ■ T i me  T  f  a i n i n  g 

Cost  Factor 

$8800 

Ijoj 

R  e  c:  u  r  r  i  n  g  T  r  a  i  n  i  n  g 

Cost  Factor 

$2500 

1 10] 

TPP  Factor 

.0347 

1 1. 1  ] 

RPMA 

CT'NUS 

Europe 

Kor  ea 

$1600 
$  1 300 
$3800 

1 1'.'l 

Medical  Factors 

CONUS 

Europe 

Korea 

$450 

$350 

$440 

1  10) 

TAB l-t"  .1 5 .  Se  1  ec;  t  i?d  Da  t  a 
Cor  1  tact  T GvHm 

and  Sourares  tor 
Vehicle  Co-'ts. 

Di'vo  1  i')pin<:i 

DATA  ITEM 

VALUL:. 

S"Ui;('r 

1  'per  at  i  ona  1  Ma  intenanc  e 
Inflation  Till  tor  1'''8,', 
Base  Year 

!  .0310 

1  ■  1 
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tabll:  is 


Corit  inueJ . 


DATA  ITTM 


value: 


SOURCE 


Initial  Cost 
Truck  M923A2 
Truck  Ml 008 

Initial  POL- 
True  k  M923A2 
Truck  MlOOe 

Recurring  POL 
Truck  M923A2 
Truck  Ml 008 


Ini t  ial  Mater iel 
Truck  M923A2 
Truck  Ml 008 
Rec u r r in g  Ma  t e r i e 1 
Truck  M'"''23A2 
Truck  M1008 

A  n  n  u  a  1  M  a  i  n  t  e  n  a  n  c:  e 
Truck  M'''23A2 
ORG 
DSU 
GGU 

Truc  k  Ml  008 
ORG 
DSU 
GSU 


$580,815 
$104 , 103 


78  gal 
20  gal 


500  gal 
369  gaJ 

$  .75  gal 


$2593 
$  701 

$7784 
$  968 


354.0  hrs 
100.3  hrs 
83.0  hrs 

1 68 . 8  h r : 
70.81  hrs 
4 ’■''.45  hr: 


2.1.3  PERMANENT  CTIAMGE  OF . ST  ATION . ■  PCS  1..  $<:>7 1  ,  C:.23  . 

f  r  C'fTi  theater  PCS  cost,  tiscount  factor’.  Thccs, 


Thic- 


($2,350  -r’  $1,450)  X  .218  X  36  X  1.0609  X  7 . '  OI;  $252,! 

2.1.5  TRAINING  -  $.12,522,38:  :.  This  cost  dc'os  not  i  rn  I  ude  Fd'V 

Ins.tructor  anrj  key  personnel  traininci  which  is  assumed  tc>  t'l-  a  "i.j.v'h" 
in  this  study.  See  section  4.7.1  in  the  main  body  of  this  t  c'C'Cn  t  .  It 
doc's  incli-ide  training  costs  for  shared  maripower’  r  vm  c>  i  v  i  n.T  .-r 

trainina  that  i-.  not  a  "wash"  I'l'tween  the  1  we  arhi  Ttoi-M'  1..".- 
c;i:ini::  ef)  t- - .  (There  i a  shar  (.•■.j  Mci'”,  .-,t  i  in  i  t  Eevi'l  rereivir:-’ 

|:.)CH:uliat  ftainirig  for  t<oth  concepts  whirl’i  i-,  not  i  ei.mti'd  -s  i  res  ■  ■(  i 

"wash".)  The  cost  is  c'stimated  for  (?ach  of  thc>  tour  cuntai  t  1  -'am  tlt'O-.:, 
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by  multiplying  the  number  of  hours  of  training  per  year,  times  the 
number  of  students,  times  an  asssumed  hourly  salary  (E2  grade  tale) 
and  times  the  discount  factor.  Also,  there  is  a  one-  time  per 
accession  training  cost  and  other  recurring  training  cost.  The 

is  estimated  from  a  one-  time,  training  cost 

yearly  loss  rate  (accession  rate),  time 
inflation  factor,  times;  the  discount  factor  . 
The  otherr  recurring  training  cost  is  estimated  from  the  recurrino 
factor,  times  the  number  of  men,  times  an  inflation 
the  discount  factor.  Thus, 


one- 1 i me  t r a i n i n g  cos t 
factor  per  accession,  times  a 
number  of  men,  times  an 


training  cost 
factor  and  time 


(8  X  825  -I-  40  X 
($8800  X  .21!: 


1566  -I-  176  X  192 
I  r  $2500)  X  36  X 


-I  154  X  800) 
1.0609  X  7.98 


$  3.96  X  7.08  I 
$17,522,388. 


2.1.6  TRANSIENTS.  PATIENTS  AND  PRISONERS  (TPP)  -  $245,432.  This  cost 
is  estimated  from  salaries  and  theater  pay  times  a  TPP  factor.  Thus, 

($7,044,177  c  28,784)  X  .0347  -  $245,432. 


2.1.7  QUARTERS.  MAINTENANCE  AND  UTILITIES  -  $521,504.  This  cost 
consists  of  an  average  real  property  maintenance  activity  (RPf1A)  cost 
by  theater,  times  number  of  men  per  theater,  times  an  inflation 
factor,  times  a  discount  factor  and  summed  across  all  thc*aters.  Thus, 

($1,600  X  16  H  $  1,300  X  16  $3,800  X  4)  X  1.0609  X  7.98  ;  $521,504. 

2.1.8  NEDICAL  SUPPORT  -  $123,265.  This  cost  consists  of  an  average 
medical  support  cost  by  theater',  times  the  number  of  men  per  theater, 
times  an  inflation  factor  and  times  the  discount  factor  .  Thus, 

($450  X  16  I  $350  X  16  r  $440  X  4)  X  1.0609  X  ^.98  $123,265. 


2.1.9  Totaling  the  manpower  costs  gives  $10,233,881  for  the  nine  RPV 
Cc-rntact  Teams. 


2.2  VEHICLE  COSTS .  The  two  vehicles  whic:h  supports  the  Contact  Team 
are : 


a.  Truck  Cargo:  Dropside,  5  ton  6  X  6  w/e  M623A2. 

b.  Truck  Cargo:  Tactical  5/4  ton  4  X  4  w/e  M1008. 

The  lifi‘  expectancy  of  therse  items  exceerds  the  fifteen  year  life 
assumc’d  for  RPV  in  this  study.  Thus,  no  replacement  costs  are 
required.  Vehicle  costs  consist  of  the?  cost  of  the;  vehicle,  cost  of 
petrolei.im,  oil  and  lubricants  (POE),  matericrl  support  and  annual 
ma 1 n  tenanr  e  r  osf s . 

2.2.1  l3(U(iK._  CARfin, . Ns23A2  $1,2.4-1,257.  The  cost  tor  the  tr  cu  1; 

caroo,  M’!27;A2  is  estimated  as  follc'ws. 
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2. 2. 1.1  I NI T 3D4.  fota.1  inatiaJ  >  fof  tMji  k'.  i-. 
the  cost  of  the  truck  times  the  number  of  trucks.  Thus, 

$64,534  X  V  $5:j0,815. 

2. 2. 1.2  POL  ...Of. 'ST.  $27,45’’.  Tota.l  POL  cost  is  the  inili-iJ.  riurnbet  ■'•i 
POL  gaLlons  per  truck,  times  cost  per  gallon,  plus  reci.irrinQ  number  of 
POL  gallons,  times  the  cost  per  gallon,  times  the  discount  factor  and 
all  this  times  the  number  of  trucks.  Thus;, 

(70  X  $  .75  ^  500  X  $  .75  X  7.’^0)  X  9  -  $27,459. 

2. 2. 1.3  MATLRIEL  SUPPORT  COST  -  $582,304.  Total  mater iol  suppor  I 
cost  is  the  sum  of  the*  initial  materiel  cos>t,  plus  recurrirn  materiel 
cost  times  an  inflation  factor  ,  times  the  discai.int  factor  and  times 
the  number  of  trucks.  Thus;, 

($2,503  f-  $7784  X  7.98)  X  9  :  $502,384. 

2. 2. 1.4  ANNUAL  MAINTENANCE  COST  •  $453,59’f8  Total  anm.ial  ma  i  n !  enan-  ’  • 
ccast  is  estimated  from  annual  maintenance  hours  per  support  level, 
times  the  hourly  salary  charge,  rsummed  by  support  level,  timc"  an 
inflation  factc'r,  times  the  dis;count  factor  and  times:  the  number  cO 
trucks;.  Thus, 

(354  X  $10.97  100.3  X  $13.27  83  X  $13.27)  X  7.58  v  o  -  $,-:i  5  , ,  5'"'’ . 

2. 2. 1.5  Totaling  the  truck  cargo,  M923A2,  cost  gives  $  J  ,  ...'M  ,  2! ‘77 

2.2.2  TRUCK . CAR.STlv., (1,100.8  ••  $449,551.  The  cost  for  tt'O  truck  ear  or., 

M 1008,  i s  e; s t i m a t e d  as  f o  1 1  o w s, . 

2.2.2. 1  IN.I.IIAL.,C0ST  -  $104,103.  The  equation  for  total  initial  ^  oet 
is  similar  to  that  in  section  2. 2. 1.1.  Thus-.,  tc'tal  initial  rc'st  is; 

$11,567  X  9  ;;  $104,103. 

2. 2. 2. 2  .POL . CQ_S,T  $20,0.11.  The  equation  for  POI  c  o  -  t  is  similar  1  c' 

t  h  a  t  i  n  s  e  c:  t  ion  2 . 2 .  1 . 2 .  T  h  tj  s ,  total  P  ( j  I ....  c  o  s  t  i  s  ; 


(20  X  $  .95  1  369  X  ^ 

i  -  75  ) 

(  7.’-rfJ 

!)  X 

’>  $20,01  1  . 

2. 2. 2. 3 

suppor  t  ( 
mator  iol 

MATERIEL  SUPPORT  COST 
erst  is  similar  to  that 
si,ippor  t  cost  is: 

$75,831. 
in  rsection 

TT-ie 

'*>  '"i 

tZ.  > 

equation  for 
.1.3.  Thu;., 

($701  1-  $968  X 

7 .  ’78  1 

1  A  ' 

-  $ 

•'5, 8, .8  . 

2 . 2  - 2 . 4  A.NNUAI;,  MAINTENANCE  $247, 606 


The  G'quat.ion  tor  annua  i 
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m."i intenance  cost  is  similar  to  that  in  section  2.2. 1.4.  Thus,  tcitol 
annual  maintenance  cost  is: 

(168.8  X  $10.97  H  70.81  X  $13.27  >  49.45  X  $13.27) 

X  7.98  X  9  -  $247,606. 

2. 2. 2. 5  Totaling  the  vehicle  cost  for  the  truck  cargo,  M1008,  g.ives 
$447,551. 

2 . 3  PECULIAR  SUPPORT  EQUIPMENT  (PSE)  COST  EXCLUDTNG  TRUCKS. 

Individual  PSE  items  for  the  Contact  Team  are  not  addressed,  except 
for  trucks,  in  this  study.  However,  an  independent  estimate,  which 
includes  the  remaining  PSE  is  used. (See  [15]  and  [16].)  The  estimate 
does  not  consider  initial  spares,  miscellaneous  and  first  and  second 
destination  transportation  costs.  Using  an  engineering  judgement  of 
10%  manufactur  .;.ng  cost  rather  than  the  usual  20%  estimate*  for  fielded 
items  seems  more  appropriate  for  initial  spares  and  miscellaneous.  For 
first  and  second  destination  transportation  cost  an  engineering 
judgement  of  1%  initial  spares  cost  is  used. 

2.3,1  PSE  COST  EXCLUDING  TRUCKS  -  $6 , 428 ,  •'^42 .  The  PSE  cost  excluding 
trucks  consists  of  manufacturing  cost  in  1987  dollars,  plus  3%  per 
year  (See  [15].)  for  .sustainment,  10%  for  initial  spares  and 
miscellaneous  and  l%- for  first  and  second  destination  charges  times 
the  number  of  Contact  Teams.  Manufacturing  cost  is  given  $.•  .O'' ,  j  4;-.>  per 
DSU  [15]. 

3.0  LOGISTIC . CATEGORIES  FOR  TOTAL  CONTACT  TEAM  COSTS.  The  data  f f om 

this  appendix  is  assembled  in  fable  16  below  by  logistic  category.  It 
includes  sustainment  cost  fof  PSE  without  trucks.  Sustainment  is 
"broken  down"  into  consumption  spares,  transportation  and  manpower 
according  to  an  engineering  estimate  of  45%,  10%,  and  45%, 
respectively.  In  Appendix  B,  this  total  Contact  Team  Cost ( $34 , 930, 400) 
is  used  to  modify  the  OSAMM  outputs. 


TABLE  16  -  TOTAL  CONTACT  TEAM  COSTS  BY  LOGISTIC  CATCGORf 


Logistic'  "  'T  '"fRuiiK  i  ‘“truck 

othe'r 

. ‘contact . 

'  •  •  ■ " . -  - 

CATEGORY  1  M923A2  !  Ml 008 

PSE 

TEAM 

TOTAL 

INIT  spares !$  16,3361$  4,416 

$  335,815 

$  356,56/ 

CONS  SPARES  1$  559,0471$  69,522 

$  516,820 

$  1,14  5,38'' 

- - - j  - - - I - 

— 

. . . . - 

-  .  _ 

TRANSPORTN  1$  27,4591$  20,011 

$  118,206 

$  165,6/6 

MANPOWER  1$  453,5'-r^!$  247,606 

$  516,820, 

$  2  6,. '10' 6  no 

$2'o62‘0  6/5 

_  ,  . .  1  . . . . . .  f  . .  . . . . 

. . . 
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TMDE  (1 NIT- 
COST) 

MISC+ 


TABLE  16  - 

I 

( 

$  580 , 81 5  I  $  1 04 , 10 

-  j  . 

$  7,0011$  1,89 

I  -  . - 

$ 1 , 644 , 257 1  $  447 , 55 


TO  r  Al 
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APPENDIX  B 

PROVISIONING  LINE  UPDATE  COSTS 

1.0  BACKGROUND.  If  a  Two  Level  Maintenance  Conc  ei:«t  is  imposed  ,  i  f  !.• 
will  be  about  a  45%+  change  to  existing  provisionina  files.  Logistics 
Support  Analysis  (LSA)  "C"  and  "D"  sheets  will  be  modified.  The 
fol lowing  is  an  estimate  of  the  cost  to  perform  this  update. 

2.0  ESTIMATING  MtZTHOD.  The  for  mula  for'  estimatinq  the  pr  ovisiL-n  i  no 
update  cost  (PUC)  is: 

PUC  =  A  y  B  X  C 


where  A  is  the  number'  of  "0“  plus  "D"  sheets  to  be  modifie^d;  B  i  th:. 
contr actor'/Gover-nment  man-hours  per'  shec't;  C  is  the  contractor/ 
Gover'nment  charge  per'  man-hour'.  Table  17  gives  the  c  ontr'actor  and 
Government  char'ges  used  in  the  above  equation. 


TABLE  17.  Con tr' actor /Cover nment  Char  ges 


Contr'actor' 
Gove  rn  merit 


1 

I 

MAN-HOURS  I  ll'■'URLY  RATES 

I 


.  5  1  $60 . 00 

I 

I 


Sour'ce:  MIC.  Maint  Eingirieer  ing  Dir  . 


Tatde  18  displays  the  update  cost.  These  costs  ar  e  used  in  Append:  ■:  c 
to  modify  the  Twc'i  Level  Concept  cost  from  OSAMM.  They  are  inc  indod  in 
the  initial  spares  category. 


TABLE  18.  Provisioning  Line  Update  Costs 


SUBSYSTEM 

C&D 

SI  IEET5  + 

PUC 

CONTRACTOR 

I’UC; 

GOVERNMENT 

Total,  puc 

Air  Vehicle 

1,617 

$  48,510 

$  7,032 

s  ,6. 12 

1 auncher 

1 , 433 

$  42,990 

$  6 , 232 

$  ■•|■:E222 

Recovery 

1 , 2'''4 

$  38,820 

$  5,62'' 

X  44,4  4'" 

Ground  Control 

3,466 

$103, '980 

$  15,072 

$  ]  I'd  052 

Station 

Mvi  i  ntenance 

I  , 

$  38,820 

$  5  ,  r  .28 

X  4  4  .  1  -I  "" 

:  :hel  ter 

Ait  Vehicle 

462 

$  13,860 

$  2,00''’ 

X  15,,;ev 

Handler 

♦Source:  MLC,  Manit.  Engineering  Dir.,  MICOM. 
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TABLt  18.  -  Continue?^ 


C&D 

PUC 

PUC 

SUBSYSTEM 

SHEETS+ 

CONTRACTOR 

G':''.’LrTJMENT 

r  r u i n ing 
Interface  Unit 

92 

$  2 , 700 

t  400 

♦  SoLUce?:  RPV  Provisio  ing  Revit?w,  July  J  . 


TOTAL  rill'; 
$  3,  loo  I 
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APPENDIX  C 
S&M  COST  CURVE  DATA 


1.0  OSAHM  OUTPUTS.  Table  19  gives  the  numerical  outputs  from  0‘.'.AtiM 
used  to  construct  F^igures  3  through  9  in  the  main  body  of  this  ri'oort. 
The  Two  Level  Concept  costs  are  modified  to  include  the  PUC  f  i  ' m 
Appendix  B.  Also,  the  Three  Level  Concept  costs  are  modified  Is-, 
include  the  subsystem  portion  of  the  prorated  Contact  Team  cost. 

Table  20  gives  the  prcirated  Contact  Team  costs  along  with  the  failures 
per  year,  and  the  fraction  of  failures  us^ed  to  ccjnstruct  the  prorali-d 
costs . 


TABLE  19.  S&M  Cost  Curve  Data  by  Subsystem 


1  2-L.EVEL 

3  -L 

EVEL 

SUBSYSTEM 

1  CONCEPT 

1 

CON 

CEPT 

. . Ao’ . 

cos'Fr 

Ao 

lis.iSt  i 

Air  Vehicle 

.9430 

10.47 

.  0'  ;'35 

10.92 

.  9609 

10 . 49 

.  '.'200 

10. 

.  9040 

12.65 

.  9693 

11 .  :v ' 

.  9Q18 

1  i  .  42 

Launcher 

.6251 

'.2.13 

.  7  :-30 

3.35 

.  7033 

12.37 

.  0730 

3.75 

.  8030 

13.37 

.  9370 

•i  .  Or . 

.  9604 

.  ’':'00-l 

1  .  .4'i 

33.77 

.  90 1 1 

4 . 3f . 

Recovery 

.5470 

21.56 

.  0530 

5 . 32 

.  6600 

21.66 

.9127 

5.40 

.  7190 

21 . 70 

.  9632 

5  ..  I  c , 

.  9749 

35.40 

I  ..  10 

.  9903 

50 . 03 

Ground  Control 

.2014 

206 . 57 

.014; ; 

'  ■■' .  .'-•o 

'3  f  a  t  i  on 

.  3706 

208 . oO 

.  1  74 

53 . 51 

.6100 

320 . 65 

.  ;:;r:,4;; 

! ' .  'i  ^  ’ll 

.  ::;io3o 

3  7^  6  -  6o 

.  91 '9  : 

■  5.-1 . 40 

.  920 1 

501 . 67 

.  9 ''''2  4 

6l  .24 

Maintenanc  e 

.3273 

152.  10 

-  35c.ct 

2  1  .  '  >5 

Shelter 

.5153 

16"3 . 63 

.  60f 

22 . 4 1 

.  6626 

173.09 

24  (  'Ci 

.  '■'259 

223.90 

.  9460 

.  1 

.  'v.s  1 

04.,U 

. . . . .  .  . . . . . . . 

_ _ _ . . . 

_ _ _ 

!  CO 
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■■  Gprij  irj  - 


SUBSYSTEM 

2  -L 
C0N( 

VEL 

;EPr 

^  ..  . . .  . . .  . . . 

_ _  . . 

-  _ _ _ _ _  __ 

Air'  Vehicle 

.  7062 

3 . 32 

‘3 

1  (and  !  er' 

.  0233 

3.41 

- 

7.04 

-  '? 

.  9 

T  raining 

.  1008 

9  -  32 

.  1 

Inter' face 

.  4837 

10.08 

.  5 

Unit 

.9750  ' 

18.25 

. 

.  9962 

26.19 

-  9 

3-  1  rVEL 
CONCEPT 


.9' HE 


20 


.  -I :  ■ 
.  ar. 

,  '1 0 
50 

lU 

■'ia 

hO 

01 


>■  C o s t  in  M i  1 1  i o n s 


LIB  SYSTEM 


Air  Vehicle 
Launcher 
Rec over  y 
Sr  OLind  Cunt  r'ol 
Station 
Maintenance 
Shelter 
Air  Vehicle 
Handler' 

T  raining 
Inter  face 
Dn  i  t 


TOTAL 


TABLE 

20 . 

9  or  ated  iio.ntact 

Team 

C(.)Ct 

s 

RATED 

CONTACT  TEAM  WM 

^LD-' . 

1  ['RAC 

TION  "|. 

COS 

Tl 

WIDE  FAILURES 

TOTAL  FAIL  It 

1 

$ 

415 

,  078 

15.85 

. - . . 

1  . _ 

.01  10;  10 

$  1, 

172 

45 . 90 

.  03355' f 

$ 

86 

,  592 

3  -  39 

.  002 4 

$23 , 

795 

,881 

'-r  3 1.7  7 

..oO  123 

$  ■ 

469 

,352 

370 . 79 

.  2710'^2 

$ 

1 

,  537 

.  Of;. 

.  0000  -1  ■'( 

$ 

0 

0 . 00 

n 

.  000000 

$34 , 

•730 

,  400 

1 , 367 . 76 

1, 

.  000000 

♦  C o s t  i s  in  doll . :i r  s 


1 , 367 . 76 


1 . oonnoo 
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MC 

AMCPM 
AMSAA - 

AM5MI 

AMSMI- 

AMSMI- 

Ao 

CfICOM 

CONDS 

da 

DS 

DSL) 

gal 

GS 

GSL) 

HQ  AMC 

hfs 

iFir 

LCCA 

I  OGAM 

LI^L) 

MAX  Ao 
MCTBF 
Ml 
(II  i 

Minr.'M 
MIN  Ao 
Ml  r: 
MLDT 
MOS 
MfP.r 
M  ID 
Ml'R 
MTRF 

MIT 

C'RcS 

('iRG 

LiSAMM 

I'd 

p'-.i: 

RI'MA 


APPENDIX  D 
ACRONYMS 


Army  Materiel  Command 

RP  Remote  Piloted  Vehicle  Proiect  Office 

TRO  L)S  Army  Materiel  Systems  Analysis  Activity  Inviyntory 
Research  Office 

LC  ML"  Maintenance  Engineering  Directorate 
LC-TA  Technical  Analysis  and  Sup>port  Office 
ORSA  Systems  Analysis  Division 
Operational  Availability 

US  Army  Communications-Elec tronics  Command 

C^ontinental  United  States 

Days; 

Direct  Support 
Direct  Support  Unit 
Gal J  ons 

General  Support 

General  Su  f>po  r  t  Un  i  t 

Headquar ters,  Army  Materiel  Codiinand 

Hours 

[ntermediate  Forward  Test  Egaip*ment 
Life-f^ycle  Cos;t  Analysiis 
Logistic  Analysis;  Model 
Line-Replaceable  Unit 
Mavimum  Ao 

Mean  (T-a lendiar  Time  Between  Failure 
Main tenance  Fliiat 
Mi  ]  es 

United  States  Army  Missile  Cofnmand 
Minimum  Ao 

Missile  Lc>gis-;tics;  Centei 
Mean  Logistic  Down  Time 
Military  OccuF>at ional  Sp'ec  iality 
Mean  Time  Between  Failure 
Maintenance  Task  Distribution 
Mean  Time  to  Repair 

Mean  Time  to  ReF>air  a  s-ubsystem,  adiustici  tor  m:  oi'lcr 

and  Ship)  Times 

Mean  Transp’or tation  Time 

Operation  and  Sup>por  t 

0  r  g  a  n  j  z  a  t  i  o  ri  a  1 

Optimum  Supply  and  Maintenance  Model. 

Petr  oleum.  Oil  and  Lubr w  ants 

Pecul  iar  Sur>p>ort  Equip'ment 

Real  Pr  op)er  ty  Maintenance  Activity 
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DISTRIBUTION 

Headquar ters ,  US  Army  Materiel  Command,  Aiexandf ia ,  VA  UUl )  1 

AMCDMA 
AMCDMA  -M 
AMCDMA- MS 
AMCF^M 
AMCSM--P 
AMCSM-PIR 
AMCSM  PLP 
AMCRE -R 
AMCRE-C 

Dep  Chief  of  Staff  for  Logistics,  ATTN;  DALO-SMP-S,  Pentaaon, 

Wash  DC  20310 

Of c ,  Asst  Sec’y  of  Defense,  ATTN;  MRA&L-SR,  Pentagon,  Wash  DC  COaUj 

Cdr,  US  Army  Troop  Support  Cmd,  4300  Goodfellow  Blvd,  St  Louis, 

MO  63120-1798 
AMSTR-S 

AMSTR-B  (Horace  llomes-ley) 

Cdr,  US  Army  Communications -Electronic'S  Cmd,  Ft  Monmouth,  NJ  0/71)3 
AMSEL-  MM 

AMSEL-PL-SA  (Dr.  Charles  Plumeri) 

AMSEL -ME 

Dir  ,  Army  Mater  ie]  Systems  Analysis  Activity,  Abei  deen  Proving  Gt  -.imd, 
MD  21005-5071 
AMXSY-D 
AMXSY-G 
AMXSY  -A 
AMXSY-C 

AMXSY . R 

AMXSY-RE 
AMXSY- RV 

AMXSY -RM  (Dr.  Paul  Liner) 

AMXSY-L 
AMXSY  -LX 
AMXSY-LA 
AMXSY-LM 
AMXSY  LR 
AMXSY -DA 
AMXSY  PA 

Cdr,  US  Army  Logistics  Center  ,  Tt  Lee,  VA  23801 

Cdr,  US  Army  Logistics  Evaluation  Agency,  New  Cumberland  Ar mv  Depot, 
New  C  u  m  t»  e  r  J  a  n  d  ,  P  A  1  7  O  70 

Cdr  ,  US  Army  l..o<nistics  Center,  ATTN;  Concepts  S,  Doctrine  Due  t.  rate 
F'ort  Lee,  VA  23801 

Sc  ientific  Advisor,  ATTN:  ATCL  SCA,  Army  l  ogistics  Pc'nter,  Pt  I  os 
VA  23801 

Detc'nse  Logistics  Studies  Info  Exchange,  ATTN:  DRiMA  D  ■,  AIMC,  ft  l<- 
VA  23801 

Defense  Technical  Info  Center,  Camerion  Station,  Aloy,iri'J)  la ,  VA 


j 
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I  DISTRIBUTION 


Cdr ,  US  Army  Inventory  Research  Office,  ATTtJ:  AMXSY  LIRO  (D/'.  Alan 
Kairiin),  Rooin  UOU ,  Custom  House,  2d  &  C;hestnut  Streets, 
F’hiiadelphia ,  PA  I  dlOti.  ■2'y76 

Dir,  US  Army  Materiel  Readinesis;  Support  Activity,  ATTM:  AMXMD  1  L  , 

Lev ington ,  K Y  7051 1 -5 101 

Cdr,  US  Army  Armament  Materiel  Readiness  Command,  Rock  Island, 

IL  t.l299 
DRSAR  MM 
DRSAR-SA 

Cdr,  US  Army  Tank -Automotive  Ccimmand,  Warren,  MI  40090 
DRSTA-F 
DRSTA-S 

AMSTA -ML  (Dan  Ustick,  Elina  Hi Ider brand) 

AMSTA-HC  ( Dr .  Joe  B r i er I y ) 

AMSTA -MFS  (Ron  Kachmar) 

Cdr,  US  Army  Armament  R&D  Command,  ATTN:  DRDAR-SE,  Dover,  NJ  07001 
Cdr,  US  Army  Aviation  R&D  Commarnl,  4300  Goodfeliow  Rlvd,  :5t  Loui''-:, 

MO  P3120 

Cdr  ,  US  Army  Elec  tronics  R&D  Cmd,  ATTN:  DRDEL -ST  ‘.SA  ,  Ft  Mnnmoi,i th , 

NJ  07703 

Cdr,  US  Army  Natick  R&D  Command,  ATTN:  DRXNM  0,  Natick,  MA  017i...0 
Cdr,  US  Army  Depot  Systems  Command,  Chambersburg ,  PA  17201 
Cdr,  US  Air'  Force  Logistics  Cmd,  WPAFB ,  ATTN:  AFIC/XRS,  Dayton,  OH 
US  Navy  Fleet  Materiel  Support  Of c ,  Naval  Support  Depot,  Mec han icsburQ , 
RA  17055 

bc'orge  Washington  University,  Inst  of  Management  Science  &  Ej'ig,  , 

707  22d  St,  N.M.,  Washington,  DC  20006 
Naval  Pc^st  graduate?  School.,  ATTN:  Dept  of  <ipns  Ana.l  ,  Mon  ter  (■.•y,  I'A 
■73940 

Air  f'orce  TnstitutG->  of  Tcrchnology,  ATTN:  SLGO  Head  Oantitative 
StudiG'S  Derpt,  Dayton,  OH  43433 
1.IS  Army  Militar  y  Acadc^my ,  Wc-rst  Point,  NY  10'796 

Cdr,  USAMC,  Materrio?!  Readiness  Support  Activity,  Stratton,  Levincirun, 

KY  40511  5101 

AMSMD-EL  (Jim  Crabtrcre,  Willard  Stratton,  Ellis  Atkinson, 

L  e  s  K  a  r  e  n  b  a  u  e?  r  ) 

Cdr,  Armament  Munitions  Che-rmical  Cmd,  ATTN:  AM'^tiC-  I  '[9  Nc'''J  f  hi-pht  r 'i , 
Rock  Island,  TL  612'7-7-6000 

t:dr  ,  US  Army  Managerment  Engineer ing  Col  l.f:»ge,  ATTN;  AM.XOM  oA 
(Jim  Wasson),  Rock  Island,  IL  6l2’7'7- oggn 
Cdr  ,  US  Army  Aviation  Systems  Cmd,  ATTN:  AMSAVMMP  MP  (Tom  Benbr  ool, ,)  / 
AMSAV-BB  (Gene  Cariola),  4300  Goodfeliow  Blvd,  St  Louis,  tt ' 
03120-1798 


i 

I 


I 
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DISTRIBUTION 


Gdr  ,  US  Army  Strategic  Defense  Command,  F’ .  O .  EC:'x  ISi  in,  Uuntsvi  lJ 
35807- 3801 
DASD-H-SB 
DASD-H  SS 
DASD-H-E 
DASD  -H  -  H 
DASD-II  K 
DASD  H- A 
DASD-FI-F 


CF: 

AMCf"EO-FS 
AMCPCO-FA 
AMCPEO-CM 
AMCPEO -I  II 
AMCPM-AM 
AMOPM- HD 

AMCPM . TO 

AMOPM  -CC 
AMCPM-CF 
AMCPM-FM 
AMCPM-LO 
AMCPM-ST 
AMCPM-AT 
AMCPM- ML 
AMCPM  PE" 

AMCPM  OV 
AMCPM  I  lA 
AMCPM-  ,.T  F  MD 
AMCPM  PA 
AMCPM- RP 
AMCPM- RP  I 
AMSMT  -OR 
AMSMI  OR  SA 
AMSMI  OA 
AMSMI  QA  OT ■ RT 
AMSMI  QA  '.:F 
AMSMI -OA  RA  -L.M 
AMSMI  LC 
AMSMT  -LC  MM  1. 1  M 
AMSMI- PC  MM  MA 
AMSMI  1C  MM  MP 
AMSMI  I.C  MM 
AMSMT  -LC  Mf  ■  A 
AMSMI  IC,  Ml'  APS 


( B 13  J oh n  D r  osdec  k ,  J  t  .  ) 

( B G  William  F I or en  t i no ) 

(COL  (P)  William  Schumacl-ier ) 

(COL  (P)  Larry  Capps) 

(COL  .Tames  Higginbotham) 

(Dr.  Marvin  Carroll) 

(COL  Thomas  Devanney) 

(COL  Kenneth  Brown) 

( COl..  He 2  e k  i  ah  R i c h a r ds.on ) 

((30L  01  eh  Koropey) 

( COL  0  oh n  Gam i n o ) 

(COL  Robert  Drolet) 

( C  0  L.  T  hi  o  m  a  s  K  u  n  hi  a  r  t ) 

(COl..  Wil  liam  Heci;er,  ,fr  .  ) 

( (T  0 1 ..  T  h  o  m  a  s  B  r  o  w  n  ) 

(COL  Wai 'i  Luti) 

(COL  (3eorge  Reed,  Jr.) 

(COL  .Tames  Chatfield) 

(COL  Brace  Garnett) 

( COl  Stan  ley  Souven i r  T 

(Robert  Baker-,  Edward  Moore,  Marveiirr  '  h.a  rS 
(B.  J.  Risse’) 

(Pat'  ick  L.av-jler  ,  Har  ry  Cook,  Joe  Hrir 'Ini. m  ) 
(Truman  Howar  d) 

(Dick  MuttT 
( Thomas  Moor e ) 

(Dan  Mari’ oth) 

(Jack  Isom) 

( Sh  a r  on  Mcn  ie  F ee ) 

( John  I  i ndsey  ) 

( A  1  .1  (-.  e  E  i shier  ) 

(John  Finaf r  ock) 

(Joe  B  <:i  r  I::*  1  n  ) 

(.Iirhn  Wilson) 
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DISTRIBUTION 


CF  : 

AMSMl  -LC  -ME  -L 
AMCPM  -HD-  S 
AMCni  -LC  ME  -LTC 
AMSMl- LG- ME- LLJ 
AMSMl  -LC-ME  -XP 
AMSMl  LC- ME  M 
AMSMl  -LC  -ME 
AMSMT  -LC- TA 

AMSMl -LC- TA- I 
AMSMT  -RE 
AMSMl- RD- AC 
AMSMT  RD-SE 
AMSMl  RM  -CA 
AMSMT  -RM-CA  AD 


(Robert  Neely) 

(Dan  Smith,  Barry  beavi^s) 

(LamaK  Sloan,  Lester  Mitchell) 

( Way  n e  I  ti?ri de r' son  ) 

(Cecil  Mi.idsori) 

( Stt.'VL'  Weir'or ,) 

(Anthony  Horton,  COL  William  Greer) 

(Augie  Tranquill,  Joel  Strickland,  Adrian  Abr 
Henry  Fail) 

(Tim  Gebhart) 

(COL  F- reddle  Smith) 

(Wayne  Leonard,  ITC  Raymond  Mulcahy'' 

(Dr.  Larry  Daniel) 

(Dr.  L.  S,  Fichter) 

(John  Starnes,  Winston  Sconiers) 


